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Rice Cultivation in Ceylon. 

In view of the facts that we import more rice than we grow, that few local 
cultivators will sell any rice, and that local rice is not usually prepared in sucha 
way as to appeal to the imported coolie, no more important subject can be 
brought up. 

Large areas of new and good land are now available under irrigation in the 
dry zones of Ceylon, where larger crops can be obtained than in the poorer soils of 
the wet zones; yet no one offers to take up these lands, other than the local 
villagers, whose object would seem to be as much to keep out outsiders as to use the 
land for cultivation for themselves. The Kandyan villager of the North-Central 
Province will not grow rice for sale, to any appreciable extent, though the Batticaloa 
Tamil or Moorman willdo so. Itis difficult to see what remedy can be applied 
other than increasing the population, e.g., by the importation of Tamils, perhaps 
even from South India. The Kandyan villager at present grows only what he 
himself requires, and frequently allows his fields to lie fallow for one or two or 
even more crop seasons. Perhapsa larger charge for the unused water would tend 
to make him grow a little more rice. One cannot blame him for this attitude, but 
it is a great difficulty in the way of agricultural improvement. 

It is doubtful, having regard to the increase of population, whether the 
area under rice cultivation in Ceylon is really increasing; the figures are too 
unreliable to base any calculations upon, but at least they show thatif any, the 
increase is but small. 

We shall welcome contributions, of moderate length, upon this subject 
from any one with special knowledge of it or of any side of it. 
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Consular Reports on Rubber. 


REPORT ON THE VENEZUELAN RUBBER INDUSTRY. 


The Venezuelan Rubber Industry, although rich in possibilities, cannot be 
regarded as of any present importance; nor does it appear probable that it will 
assume any very considerable dimensions in the near future. The following facts 
will serve to illustrate this opinion. 


ACTUAL ConpDITIONS.—AIl the rubber shipped from Venezuela passes through 
the port of Ciudad Bolivar, on the Orinoco, and amounts, according to the latest 
returns, tosome 200 tonsa year; the source of this supply is on the upper waters 
of the River Orinoco, not far from the Brazil boundary line. This may be said to 
constitute the actual extent of the rubber industry in this country, as apart from 
experiments and schemes for its cultivation in other districts of the Republic. The 
plant from which the above supply is extracted is known as the Hevea brasiliensis, 
which grows wild in the district mentioned and is found in great abundance. The 
inaccessible nature of the region, however, and the political conditions, combined 
with difficulties of labour and transport, have hitherto restricted the annual output 
to its present meagre limits. It may perhaps bea question as to whether some 
rubber of Venezuelan origin, be not shipped, with that from Brazil, through the 
port of Para, but this does not probably amount to anything very considerable. 


YIELD PER TREE.—With respect to the average yield per tree, an official 
publication on Venezuela, compiled in 1904, states that ‘‘in the Orinoco region the 
rubber tree found produces from 40 to 50 grammes of sap. In December and January, 
two hundred plants will produce from 12 to 14 kilos, which is equivalent to some 
seven kilos* of rubber. In April the sap contains more water and only yields about 
four to five kilos of rubber.” 

PrickE.—As regards the price, that publication places it between 40 and 50 
pesos (equal to about £6 10s. to £8) to the hundred pounds, although the finest 
qualities are more expensive. 

METHOD OF EXTRACTION.—The method of extraction is primitive, but, I 
believe, effective. Incisions are made at different levels in the trunk of the tree, 
and the sap is allowed to drop into a vessel provided for the purpose. . A photograph 
illustrating this process is enclosed. 

EXTENT OF VENEZUELAN RUBBER RESOURCES.—It is, unfortunately, not 
possible to convey any just estimate as to the actual extent of the rubber-bearing 
districts in this country, for the region of the Upper Orinoco is practically a terra 
incognita. In the official publication referred to above, its extent is estimated at 
some thirty million ‘hectares.’ It is known to possess unbounded resources and to 
be capable, were the district opened up, of producing an almost unlimited supply of 
rubber for a large number of years; the absence of population, however, and the 
difficulties of every kind hitherto encountered, have disappointed all the hopes of the 
Venezuelan enterprise, and of the fairly numerous group of American and European 
capitalists who have, from time to time, interested themselves in this branch of the 
national wealth. 

PROSPECTS.—To turn from the actual to the prospective state of the industry 
in Venezuela, I should mention that efforts are being made by Messrs Sprick, 
Luis & Co., as well as by other firms on the Orinoco, to develope the dis- 


* About 14 Ibs. 
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tricts watered by the Rivers Caura and Paragua, lying ata distance of some two 
hundred miles to the South and West of Ciudad Bolivar. The region is reported to 
possess large resources of rubber, but, so far, small quantities only have been 
exported as samples. 


EXPERIMENTAL CULTIVATION.—Some important experimental rubber cultiva- 
tion is now being carried out by a Senor Raimundo Fonseca on his cocoa plantations, 
situated upon the North Coast between La Guayra and Puerto Cabello. The work 
was commenced in the expectation of favourable results, and his initial efforts were 
carried out upon a somewhat large scale, about 100,000 trees of the description known 
as Castilloa Ribrens being planted. Senor Fonseca’s idea appears to have been to 
combine the two products of cocoa and rubber upon his property; he accordingly 
substituted the usual shade-trees—the two varieties are known here as ‘ guamo’ 
(Inga) and ‘Bucare’ or ‘bois immortel’(Hrythrina wmbrosa)—and planted the 
eastilloa trees in their place, hoping to secure shade for the cocoa anda profitable 
crop of rubber into the bargain. The ‘guamo’ and ‘bucare,’ however, draw 
apparently little substance from the soil, whereas the rubber trees possess unusually 
exhaustive properties ; and this is alsoa well-known attribute of the cocoa plant. 
The result was shown in the fact that the natural development of both plants was 
retarded, for whilst the cocoa crop was seriously diminished, the rubber plantation 
has been reduced to no more than some 4,000 bearing castilloa trees, and I am not 
aware that any exportations have been made, save as samples of the rubber 
produced. 


With the above exceptions, rubber cannot be said to be cultivated in 
Venezuela. 


[I may conclude these remarks by mentioning that the experience gained in 
the various cases mentioned has led to the opinion, which is one shared by the large 
majority of persons interested in the subject here, that the rubber-tree,—as also 
similar plants, such as that producing the ‘Tonga Bean’ and BalataGum is only 
seen at its highest yield under entirely natural, and therefore wild, conditions. All 
attempts to transplant, cultivate, improve, or otherwise modify the circumstances 
under which it is originally found would appear to be attended with disappointing 
results. This fact, should experience elsewhere confirm it, would apparently have 
to be reckoned with, by the Government of Ceylon,—and I may add that the hopes 
at one time entertained of producing rubberin the Island of Trinidad have also been 
disappointed, it is thought owing to similar causes. 


SUMMARY.—To sum up, I would ask that the industry in Venezuela, being 
still scarcely beyond the experimental stages, and labouring, as it does, under 
unfavourable conditions, can have no appreciable effect on the volume of the world’s 
supply ; on the other hand, the unbounded resources latent in the interior constitute 
a store of hidden wealth which, in the progress of time and enterprise, may one day 
raise Venezuela to a leading position amongst the countries exporting rubber to the 
European market. 


BALATA.—I have omitted any reference to the important staple trade in 
Balata, which is, I believe, not strictly rubber. Some thousand tons are annually 
shipped through Ciudad Bolivar, and a small supply comes from Maturin in the East 
of the Republic. 


Iam indebted mainly to Senor J. F. Padron, Secretary of the Chamber of 
Commerce, for the foregoing information. 


Caracas, June 20, 1906. 


i eet 
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ARGENTINE.—I. 
British Consulate, Rosario, May 29, 1906. 
S1r,—I have the honour to acknowledge the receipt of your Circular, Com- 


mercial (13423) of April 28th, 1906, respecting the cultivation of rubber, and in reply ~ 
I have to report that in this district this industry is of no importance whatever. 

Ihave, &c., 
His Majesty’s (Signed) H. M. MALLET, 


Principal Secretary of State 
For Foreign Affairs. 


Honpuras.—II. 
British Consulate, Puerto Cortes, June 5, 1906. 

My Lorp,—I have the honour to acknowledge the receipt of your Circular, 
Commercial, of 28th April last, instructing me to forward full information with 
regard to the rubber industry in this Republic. 

Atleast nine-tenths of the rubber exported from this port is of the wild 
quality and is of a very superior grade. Scarcely any rubber has been cultivated, 
although there are plenty of lands available and suitable. : 

In consequence of the high price ruling for the gum a large number of trees 
have been ruined from continual tapping, and unless these trees are replaced, the 
export must decrease. 

The quantity of rubber exported from Puerto Cortesfrom July, 1904, to July, 
1905 was 48,039 Ibs. 

T have, &c., 
His Majesty’s (Signed) W. J. BAIN. 
Principal Secretary of State, 
For Foreign Affairs. 


British Consulate, Truxilo, June 9, 1906. 
Sir,—With reference to your Circular, Commercial, No. 18428, in which itis 
requested that Consular Officers should send information respecting the position of 
the rubber industry in their districts, I have now to inform you, that rubber is not 
cultivated in my district, but about twenty thousand pounds of wild rubber are 
yearly exported from this Port. 


The prospects for a continual supply are about the same. 
I have, &e., 


A i ; (Signed) A, E. MELHADO. 
His Britannic Majesty’s 


Secretary of State for Foreign Affairs, 
Foreign Offiee, London. 


Rubber Cultivation in Malaya. 
AREA UNDER CULTIVATION. / 

Although statistics show that tropical America contributes about 63 per 
cent. of the world’s total rubber supply, tropical Africa 34 per cent., and Asia the 
remaining 38 per cent., British-grown rubber is steadily asserting its claim to 
priority with the consumer at home. The small output contributed from Asia. 
includes products of the Federated Malay States, Ceylon, South India, and British 
North Borneo, which invariably fetch the best prices in European markets; but ; 
without considering the wide field open for capital and judicious enterprise in 
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each of these countries, where the development of the planting industry has been 
placed ona par with arapid expansion of the tea industry in India and Ceylon, 
observations may be confined to what is being accomplished in the Federated 
States of Malaya, where for the most part the trees are maturing and have scarcely 
yet begun to yield. At the end of 1905, there were about 40,000 acres planted with 
rubber, and by the close of the year following this had increased to more than 
85,000 acres, with between six and seven million trees. On January Ist last there 
were nearly 86,000 acres, half of which had been opened during 1906 on 242 different 
estates. The output of dry rubber was about 180 tons in 1905 and 385 tons in 1906. 
The reason, that, while the average has more than doubled, the number of trees 
has not proportionately increased is that the number of trees planted per acre 
during 1906 was notso great as previously. With the present yearly increase of 
about 10 per cent, in the consumption of rubber—a rate which is likely to be 
exceeded as soon as prices become easier—it must be many years before the supply 
can become equal to the demand. If the whole of the rubber now planted in these 
States should grow vigorously, without the loss of asingle tree, until the end of 
1912 (when all the trees ought to be in bearing and yielding throughout the high 
average of 13 lb. per tree), the Federated Malaya States will then be supplying 
only about one-seventeenth of the world’s estimated requirements at that date. 
This figure—which, by the way, is given by Mr. J, B. Carruthers, the Director of 
Agriculture and Government Botanist of the Federated Malaya States—is calcu- 
lated at the present 10 percent. rate of increase in consumption, and makes no 
allowance fora probable higher rate. But meanwhile casualties amongst the trees 
must occur, for drought, excessive moisture, insect, fungoid, and bacterial pests 
with other accidental causes, such as sudden winds and fire, have all to be taken 
into account in reducing output. 


AVERAGE YIELD PER TREE. 


In going carefully through the figures compiled from the annual reports of 
the numerous rubber plantation companies of Malaya issued during the past six 
months, it is found that in the great majority of cases the yield of rubber obtained 
exceeded the estimate. The average yield per tree in the Federated Malaya States 
appears to be just over one lb. of dry rubber perannum. In the case of estates 
having older trees this quantity is exceeded, and if labour were always available 
to tap the trees to a limit, no doubt considerably higher average would be obtained. 
On the Consolidated Malaya Rubber Estates, where 32,693 lbs. of rubber was 
harvested from 11,348 trees, the average was 2°88 lbs. per tree. 


In the case of the Highlands and Lowlands Estate an average over 38,639 
trees of nearly 24 lbs. per tree;is reported, while a yield of over 7 lbs. per tree was 
obtained from 807 trees widely planted to occupy 16 acres. The result of three 
tappings of these 807 trees was: First tapping, 2,500 lbs.; second 1,469; and third 
tapping 1,773 lbs.;a total of 5,742 lbs. But such results must be regarded as quite 
exceptional ; although the returns indicate the immense superiority in the growth 
and yield of trees which are given plenty of space. This fact is being slowly 
realised by planters in the States, who nevertheless require considerable convincing, 
as, naturally, they desire to get their rubber into the market as early as possible 
in order to benefit by high prices. They realise that they have asure market now, 
and perhaps feel a little uncertain respecting the future, so that one appreciates 
their motive in having close-planted trees during the first few years of bearing. 
Their view is that by the time the close-planting begins injuriously to affect the 
yield they will have made theirmoney. But itis always possible, of course, for 
estates with a large acreage tocombine the two systems, thus keeping a reserve 
of open-planted trees which would doubtless, by their increased yield in future 
years, make for the deficiencies of the close-planted. In this connection, however, 
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it is found that there are large areas quite as well, or even better, suited for rubber 
cultivation than the land already taken up. During 1906, for instance, a large 
. area was planted in Perak than in any of the other States, an entirely new district 
having been opened in Lower Perak, where rubber is now growing as well as in 
more popular districts. Selangor has now nearly 45,000 acres under rubber cultiva- 
tion, Perak about 30,000, Negri Sembilan 11,000, and Pahang close upon 485. Work- 
ing on the various estates are 39,000 coolies, of whom nearly 30,000 are Tamils, 4,000 
Javanese, 1,500 Malays, and 3,400 Chinese. When, however, the 18,000,000 trees 
already planted in Peninsula are all in hearing (say five years hence) about 50,000 
coolies will be needed for tapping operations, apart from opening, planting, weed- 
ing and other work. Thus it will be seen that the labour question is of paramount 
importance, and now that Government recognises the importance of studying the 
coolies’ health and comfort, the outlook is by no means unpromising. 
PRICES REALISED. 

Turning, in conclusion, to the prices realised during the past year’s working 
of the various rubber companies of Malaya, it is found that a considerable decrease 
on the previous twelve months’ results has to be recorded. The price cf best culti- 
vated Para, which in January stood at 6s. 1jd., after a gradual rise of 14d. up to 
the end of March, began to recede in an evenly descending scale, until in December 
it stood at 5s. 5$d., recovering a little before the end of the year and atthe time 
of writing is approaching 5s. 10d. The price of Brazilian Para took practically the 
same course, beginning at 5s. 5d. and reaching to 5s. 1d., being as a rule about 10 per 
cent. to 12 per cent. below the cultivated rubber. The factors which affect the price 
of rubber, and which must be considered in trying to foresee the future market 
price of this product, are many and various. How much the demand for rubber 
will increase is not easy to foretell, but rubber at the present high prices continues 
to find fresh markets and new uses.—Indian Trade Journal, Vol. VII., No. 87, 


Calcutta, 28th November, 1907. 


LONDON RUBBER MARKET. 


LONDON, November 22nd, 1907.—The market continues in avery uncertain 
condition, Fine Plantation, in sympathy with other kinds, being about 7d. per lb. 
lower where sales were effected, compared with last sale quotations. The highest 
price of the sale, viz., 3s. 10d., was realised for two small lots of biscuits from Hattan- 
galla and Warriapolla, 3s. 9d. was the highest price obtained in the room for Crepe, 
the finest parcels of this and Block being held for about 4s. 1d. per lb. It is worthy of 
note that no such prices as these have been seen for Plantation Rubber since 1902, 
while the price of Hard Fine Para is lower than it has been since February, 1903. 
Serap, unlike the finer grades, did not show such a depressed market, although here 
also sales were only effected with difficulty at comparatively low prices, and the 
darker grades of Crepe and Block were mostly withdrawn for want of support. 
Average price of Ceylon and Malaya Plantation rubber.—To-day 90 pkgs. at 3s. lgd., 
corresponding sale last year 801 pkgs. 5s. 23d. Hard Fine Para to-day 3s. 4$d., corre- 
sponding sale last year 5s. 2d. Particulars and prices as follows :— 


CEYLON. 
Mark. Pkgs. Description. Eee Mark. Pkgs. Description. Price. 
BS Gn dia- Ase: Sta : a: sdk 
mon”) ; re higneeuoue. Heatherle 4 Good darkish to 
K.P.G. 6 Daren ; ee y black crepe pt, 
Elston 1 Rejections 110 sold,2s 1lgdto2 11g 
Ellakande 2 Brownecrepe 38 0 | Hattangalla 2 Fine biscuits 3 10 
Culloden 23. Brownish to dark Warriapolla 4 do do 3s9d 
crepe 2s9dto3 0% to 3 10 
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Mark, Pkgs. Description. Price. |, Mark, Pkgs, Description. Price, 
‘ s. d. s. d 
Doranakande 3 Good biscuits 8 6 | Taldua Z a scrap x 8k 
Tallagalla 4 Finebiscuits 3 8 nevauhione co 
M.A.K. (in dia- i sold 0 
mond) 1, Fine sheet 3 83 | Ambatenne Good scrap 2 63 
9 Good scrap and Northumberland : Ball scrap and 
rejections pt. rejectiors pt. 
sold 1 10 sold 
MALAYA, 
P.S.E. 5 Fine sheet 3 8 | A.G. & Co. 1 or 
R.S. (in io . 6 eae ReSeae oe 
Fine sheet 3s ane (iene she 
83d to 3 9 sold 3 8 
E.B, & Co. 2 Eine pale end sae B.M. & Co 3 Good scrap 2 7% 
palish shee 
A.G. & Co. 3 Fine pale and ; 8 Mguad poten ee 2 
: palish reve 1 Fine sheet 3 6 
8s 84d to 3 9 | Beverlac 1 Good scrap PAL 


LONDON, December 6th, 1907.—This was about the largest auction of 
Plantation Rubber that has yet been held, and the stronger tone of the market was 
well evidenced by the good competition that was forthcoming forall grades. About 
one-half of the offerings were disposed of in the room at prices generally showing an 
advance of from about 4d. to 6d. per Ib. on last sale quotations. This is more 
satisfactory in view of the fact that the Bank Rate remains unchanged, and that 
the position in America as yet hardly admits of active business in that market. 
Sheet and Biscuits were in good demand and sold readily at from about 3s, 11d. to 4s. 
4id. per lb., the Jatter price being realised for some very fine dark Sheet from 
Highlands Estate, while the highest price for Biscuits, viz., 4s. 3d, was paid for some 
from Arapolakande and Glencorse Estates. Crepe was rather more plentiful than 
other descriptions, and the quotation suffered to some extent in consequence. Some 
of the palest offered, viz., that from Jebong was withdrawn for higher limits, and 
the highest price for tne: grade was 4s, 2?d. paid for a small lot from Arapolakande. 
Block continues to be less sought after than other kinds, and 66 cases of fine clear 
amber block from Lanadron Estate were bought in for want of competition. 
Average price of Ceylon and Malaya Plantation rubber.—To-day 481 pkgs, at 3s. 7§d., 
corresponding sale last year 217 pkgs, 5s- 2?d, Hard Fine Para to-day 3s. 83d,, corre- 
sponding sale last year 5s. 2d. Particulars and prices as follows :— 


CEYLON. 
Kumaradola 2 Good biscuits 4 0% | Gonakella 2 Fine scrap and 
ane cuttings 2s 
G.M. 10 Lump scrap 2s 7d to 2 1 
od. to 26 | vs. 7 Good biscuits 
Vicarton 2 Good palish bis- and sheet4sto4 0? 
cuits (77 lbz,) 3s K.M. (ind@’mond) 4 Darkish and dark 
73d to 4.0 crepe2s4dto3 43 
1 Barky scrap 2 0 3 Biscuits, scrap 
Matang 23 Good palish to and rejections 
darkish crepe 2s 6d to 2 10 
3s 24d to B58 Waharaka 2 Blockandscrap 
12 Good sheet 4 25 2s 7d to 4 0 
3 Wet nae erepe 2 | Ambatenne i age bIScHtS ‘ 2h 
goran ie 3 Densworth a peor Sao ‘ 23 
, : f ood sheet 
Sorana 6 Good | biscuits 4 2g Ean eau 4 Block scrap P| 
Gonakelle 1 Good biscuits 4 23 | Tallagalla 2 do do Zui 
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Mark. Pkgs, Description. el Mark, Pgs. » Deserinfieee tee Price, 
s. d. 
M.A.K. (in dia- oat 
Pena) ON MGbod biseuits Arapolakande 3 Brownish to 
235 4d to darkish 3 6 
7 Crepe, scrap and 4 _. 1 Good serap 3 0 
rejections pt. Glencorse ae 1 Fine biscuits 4 3 
sold 2s 7d to 3 0 3 Good scrap and 
Taldua Good biscuits 4 24 cuttings 2s 
1 Scrap 2/6 53d to _, 2 103 
Northumberland 1 Blockserap 2 6 Neboda 9 Good brownish 
Clara 1 do do 2 9 to dark crepe 
K.M. (indiamond)3 Good & medium 3s 13d to 3.7 
biscuits 840) Aberdeen 5 Veryifine sheet 4 2 
Culloden 138 Very fine pale 1 Good'pressed 
crepe scrap, | 210 
5 Fine palish and 1 Good rejections2 6 
brownish 38s Glanrhos 14 _ Good sheet and 
7id to 4 0 biscuits pt. sold 
11 Good dark 3.5 .85 10id to = 4 OO 
2 Dark block Be} Marakona 1 Fine sheet eels 
Arapolakande 1 Very fine pale Gikiyanakande 7 Brownisk. to 
crepe 4 23 darkish erepe 
7 Fine biscuits 4 3 i 3327 to 3 8 
1 Good mottled Kepitagalla 12 Fine sheet 4 1 
crepe 3 74 | Suduganga 2 Fine sheet 4 0 
MALAYA. 
Golconda 7 Good sheet 4 0} | HAC. 15 Very fine pale 
1 Dark block 3 0 _ crepe Of 
F.D.P. (in Estate Il _ Good brownish 
mark) 10 Good sheet4sto4 2 & dark crepe 
1 Rejections 2°10 3s 5d to 3 
B. & D. 11 Fine pale to R.S.(in d’mond)R.4 Good serap 2s 8 
Sard roe Grepe ; K.M. (in 
Ss O riangle) 2 Good 
6 Good darkish to Poe a api sail mee a 13 
dark crepe P.S.E. 8 Fine sheet 4 2} 
38 to 3 6 BS. 18 Fine sheet 4 2 
Fine pale sheet Bila 19 Good serap and 


2 
4s to 4 1 
1 Good biscuits 3 11 
1 Good sheet 4 1 
1 Scrap 3 6 
7 Fine sheet 4 12 
2 Good dark block 
pt. sold 2°3 
9 Good to medium 
dark block pt. 
sold2s 9d to 38 0 
Good palish crepe 
pt. sold 8s6d to 3 10 
Fine pale sheet 4 1 


Damansara ] 


S.K.R, Co. Ld. 17 


A.G. & Co. 1 


Mc.I. (in dia- 
mond) 4 Dull biscuits 3.8 
S.P.S, (in circle) 7 Biscuits scrap ete. 
pt. sold 2s5d to2 10 
Darkish pressed 
crepe 2 


Jugra 1 


V.R. Co. Ld. Klang 
M.S. (in tri- ; 
angle) 46 Good palish and 
mottled crepe 


pt. sold 3s iad 


to 
10° Dark, 3,6 pt: 
88 1?d to 


3 44 


rejections 2s 
73d to 3 Oz 
15 Dark pressed 
crepe & block 2 8 
Sungei Krudda 4 Palish scrap 2s 
10d to | 2 10} 
11 Dark pressed 
crepe and scrap 
vt. sold 2 
1 Mottled crepe 3 74 
20 Hine sheet 4s 33d. ~ 
to 4 4} 


386 Good palish to 
darkish crepe 
3s 8d to 3 8h 
1 Fine block 8 8 
1 Gooddark block3 34 
7 Good sheet and 
biscuits 4s to 4 1 
1 Dark pressed 
crepe 2 11 


2 Darkish to dark 
crepe pt. sold 3 24 

6 Fine & medium 
block 3s33d to3 4} 


Linggi Plants. 


Highlands 


Glenmarie 


A.R.P. Co. (in 
estate mark) 


Shelford 


ir 
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OILS AND FATS. 


SYNTHETIC CAMPHOR. 
FUTURE OF THE NATURAL PRODUCT, 


Synthetic camphor is at last an accomplished fact, and a product which is 
said to respond to all chemical tests of natural camphor, and to answer all its 
industrial requirements can now be obtained in England in commercial quantities 
at prices materially below the present cost of the natural article. Until a few 
months ago artificial camphor was a little more than scientific curiosity, but within the 
last two or three weeks it has been placed on the market in serious competition 
with the product of the camphor tree of Formosa. This event marks a new era 
in certain industries in which the use of camphor is essential, and will possibly be 
the starting-point of new commercial enterprises. 


In 1899, four years after the forests of Formosa became the property of 
Japan, the camphor industry was placed under Government monopoly, and the 
world became practically dependent on Japan for,its supplies. In due course, the 
price of camphor began to advance, and eventually reached such a figure that not 
only were industries dependent upon camphor crippled, but great encouragement 
was given to scientific research in the direction of finding a chemical substitute 
for the natural product which was so difficult and so costly to obtain. This price, 
which was at one time 50s. percwt. for the raw product, advanced to 400s., and 
remained there long enough todo considerable damage to industry. In fairness to 
Japan it must be said that certain difficulties rose in Formosa, which rendered the 
cost of camphor collection much higher; but as these difficulties were gradually 
overcome the monopoly showed no disposition to make equivalent concessions to 
purchasers. It is believed that the Japanese contemplated the manufacture of 
celluloid, and, in fact, it is stated that this industry is already carried on to some 
extent in Japan. Had it not been for the recent triumph of science there is a 
possibility thatin course of time not only would Japan have held the monopoly of 
camphor production, but would have secured a predominant share in all those 
industries in which the use of camphor is required, including such important 
branches of commerce such as the manufacture of celluloid, smokeless gunpowder, 
a certain class of disinfectants, and a number of popular medicines. 


FREE FROM CHLORINE. 


The synthesis of camphor has been promised for some time, and in fact an 
impure product has been obtainable on a smaliscale for more than a year. The 
difficulty hitherto has been to produce synthetic camphor free from chlorine at a 
reasonable cost, and these difficulties have just been overcome. Apparently until a 
few months ago the Japanese Government felt assured that both these obstacles 
were insurmountable, for it was not until the end of March this year that it 
introduced an important change in camphor distribution, and within the last four 
months the price of the refined natural product has dropped to the extent of 45 per 
cent., the last reduction, equivalent to £28 per ton, having taken placea few days 
ago. The price of natural camphor, however, is still substantially higher than 
that at which the synthetic product can be produced, and there seems to be little 
doubt that in course of time the competition of the synthetic article will bring the 
price of the Japanese product very considerably below its present reduced value. 
It is estimated that at least two-thirds of the world’s supply of camphor is 
absorbed in the manufacture of celluloid, and the new source of supply will there 
fore prove an enormous stimulus to this industry. Thedemand for celluloid goods 
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is steadily increasing, and asa result of the excessive prices that have been ruling 
in the camphor market, the increased demand has to some extent been met by cheap 


imitations of celluloid largely composed of shellac to which a very small percentage 
of camphor has been added. 


EFFECT ON TURPENTINE MARKET. 


Patents for the production of synthetic camphor are being worked in 
Germany, France, Switzerland, America and England, and most of the processes 
are based on the production of pinene hydrochloride from turpentine, the pinene 
hydrochloride being changed into isoborneol, which is oxidised to camphor. As 
turpentine is the most important raw material on which the synthesis relies, it is 
clear that the future of the camphor market depends very largely indeed on the 
cost of turpentine. If turpentine were to remain somewhere about its present 
price it is possible that in due course the value of camphor might recede to nearly . 
one-half figure now quoted for the refined product. Turpentine has been dearer 
than it is at present, and it has been very substantially cheaper, but an increased 
demand occasioned by the manufacture of camphor would doubtless havea 
hardening influence on the market, and if this were aided by an increased demand 
for the purpose of paint and varnish manufacture the cost of synthesising camphor 
might be considerably higher than at present. These are possibilities which must 
be taken into account, but unless some quite unforeseen circumstance should arise 
to enhance the value of turpentine more considerably than the influences just 
mentioned synthetic camphor could still be produced at very much less than the 
present selling price of refined natural camphor. Thete is also the possibility that 
cheaper methods of synthesis will be devised, and then Japan may stand in the 
same position with regard to synthetic camphor as does India to synthetic indigo. 
In appearance the new camphor is identical with natural camphor, and chemically 
they are the same. There is this distinction, however, between the two products— 
that the natural camphor rotates the plane of polarisation to the right, synthetic 
camphor, like other synthetic substances, has no action on polarised left. This it 
merely a technical difference which has no bearing on the use of the new product 
in the industries.—Indian Trade Journal, Vol. VII., No. 87, Caleutta,, 28th 
September 1907. 


{With the drop in price that has lately gone on, it will be more difficult to 
start manufacturing camphor to profit.—ED.] 


THE SOURCES OF GARJAN OIL IN BURMA. 

Only six of the fifty species of Dipterocarpus that are known to occur in 
the tropical forests of the south and east of the Asiatic continent are said to be 
indigenous to India proper. The others are more or less specific forms of the 
Malayan type of forest vegetation and are distributed over Ceylon, Burma, the 
Malay Peninsula, Siam, and the island of the Indian archipelago. But, whenever 
they are met with, the Dipterocarpus are characterized by at least two marked and 
constant features—(1) they are among the most lofty trees of their habitat, (2) the 
fibro-vascular bundles of their wood secrete and hold large quantities of fragrant, 
balsamic. oleo-resins. Of the eight species of the genus that are distributed over 
the moist or dry forests of Burma, the Dipterocarpus alatus, Roxb. (Kanyin pyu or 
white Kanyin), the D. laevis, Ham. (Kanyin ni or red Kanyin), and the J). turbinatus 
Gaertn. f (Kanyin) yield the so-called ‘Kanyin oils’; while the D, Griffithii, Migq., 
the D. incanus, Roxb., the D. obtusifolius, Teysm (Iu bo), the D. pilosus, Roxb. and 
the D. tuberculatus, Roxb. (Eng., In, In ma or female In) are the accredited sources 
of the ‘In Oils’ of Burma. Of these again, the Dipterocarpus turbinatus and the 
D. tuberculatus are the most abundantly distributed species of their respective 
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groups, and consequently furnish the bulk of the products referred to the groups to 
which they belong, The term “ oils” as applied to these remarkable products is not 
only a misnomer but distinctly a misleader ; for, so far from being merely oils, these 
products are organic compounds consisting of mixtures of both fixed and volatile 
oilsand balsamic resins resembling copaiba. The groups themselves differ much in 
physica! ac well as chemical constitution,—the Kanyins being more nearly oils 
than resins while the Ins are more nearly resins than oils. Again, the method of the 
extraction of the product, in each case, furnishes a difference between them of 
some practical importance and goes far towards helping us to gain some insight into 
their varying compositions,—the oils of the kanyins are extracted with the aid of 
fire, the resins of the Ins. without such aid. For the rest, the former are thin, 
brown to greenish black products; the latter are thick grey-to-greyish-white 
exudations. Although they are frequently promiscuously distributed and some- 
times even occur beside each other, the species yielding the Kanyin oils evince a 
marked preference for the moist seclusion of the dense, damp, evergreen forests of 
the hills and valleys of the interior of Burma; whereas, those furnishing the In 
oils show a no less conspicuous predilection for the outer, open, dry forests of the 
lower foot hills and plains of the country. Indeed, while the former are sparsely 
and sporadically intermixed with the dominant trees of the cool forest that instal 
themselves on deep, rich soils and alluvial deposits, the latter are so eminently 
gregarious asto frequently form pure forests on beds of laterite, gravel, and clay. 
To the assemblage of varied oleo-resinous products that are obtained from species of 
varying characteristics such as these the one commercial name of “ Garjan Oil” hae 
been applied. No separate trade names exist for the different products that are 
really referred to under the name of garjan oil. No endeavours appear to have yet 
been put forth to separately obtain, examine, or determine the oils and resins of the 
species met with, nor has any serious or systematic attempt been made to investigate 
their technical value. At present they are almost universally accepts to be ‘ oils’ 
from the great tiger haunted forests of Burma; while, even the chemical examina- 
tion of the oil by Messrs. Fluckiger and Aunbury, as reported in their Pharmacogra- 
phia, itself appears to have been conducted upon the sample of a product of dubious 
origin obtained by them from the port of Moulmein. 


The method of extraction of the Kanyin oils is simple, crude, and needlessly 
wasteful. Between the months of November and May, varying with the size of 
the tree, one or more “‘ deep pyramidal hollows, the apices of which point towards 
the interior of the stem” are cut near the foot of the tree, and fire applied by means 
of bamboo torches to the upper surfaces of the cuts. The oil which readily trickles 
out at the cut ends of the vessels of the wood accumulates at the bases of the 
hollows and is ladled out thence once or twice a week. Soon after and as often as 
the oil is collected by the operator, fire is applied to the cuts, the charred surfaces of 
which are also occasionally chipped with a narrow bladen adze. These operations are 
said to be necessary to stimulate the flow of oil and to keep the pores of the wood 
open. A tree six feetin girth, with buta single cut, yields on an average about 
20 pounds of the oilin the year. This quantity is valued at about Rs. 2 locally. 
The oil, as such, is however sold only when a good demand exists for it; usually 
it is mixed with chips of rotten wood which, on becoming quite saturated, are 
neatly rolled between the leaves of the screw-pine (Pandanus, spp.) or saluhicuala 
peltata (Roxb.), and made into torches of which from 10 to15 lakhs are annually 
exported from the Tenasserim ports of Mergue, Tavoy, and Moulmein alone. 
These torches are worth from Rs. 2'8 to Rs. 3'0 per 100 at the port of shipment. 
The extraction of the In oils proceeds upon similar lines to those adopted with that 
of the Kanyin oils. The tapping season in their cases, however, begins in August 
and ends in the February or March following. No fireis applied to the cuts, but 
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their surfaces are frequently chipped clean to remove the congealed resin that 
clogs the pores of the wood. The yield and value of In oilare about the same 
locally as those of Kanyin oil. Unlike the latter, it is seldom utilized in the manu- 
facture of torches, but is chiefly employed, either alone or in combination with 
the oleo-resin of the Melanorrhea usitata, Wall, for varnishing, water-proofing, 
lacquering, in medicine, etc. Besides these known uses of the products Garjan oil 
has been suggested for utilization in the manufacture of lithographic and printing 
ink, as asubstitute for the Brazalian balsam of Copaiba (copaiva), in the painting 
or varnishing of wood work exposed to damp or insects, and asa solvent of the 
hydrocarbon, caoutchouc. For the last-mentioned purpose it would appear to be 
eminently suited because of the large quantities of essential oil it contains—almost 
every known essential oil being an effective solvent of caoutchouc. 


The wasteful and primitive methods of extracting the Garjan oilsin Burma 
coupled with the annual destruction of hundreds of valuable trees from overtapping 
or being burnt down in the fires that travel through the forests in the hot weather 
are mabtters that deserve the attention of those responsible for the Forest adminis- 
tration of the provinces of Burma. Systematic tapping under scientific treatment 
following the due conservation of at last those forests in which the Dipterocarpus 
terminatus and the D. tuberculatus at present occur spontaneously in Burma is 
likely to do much in the direction of assuring purity of quality and sustained 
quantitative yield in two of the most valuable products of the country. Such 
action cannot fail to revive and enlist commercial and technical interest and 
sympathy in the elimination and utilization of these products. It might even lead 
to the discovery of new uses and to the erection of new industries for their 
adequate and efficient utilization ; for, it is the product that seeks and finds its 
utilization more frequently than the industry that determines its use.—Indian 
Agriculturist, Vol. XXXII, No. 10, October 1907, p. 308. 


[Several species of Dipterocarpus occur in Ceylon. D. glandulosus, Thw., 
which is comparatively rare, yields dorana-tel, used instead of Garjan oil in the 
Colombo Lepers’ Hospital.—Ep. } 


Coconut Water. 


(Quelques recherches sur la composition de l’eau et sur les diastases du fruit 
de Cocos nucifera, de Kruyff in Bull. Jard. Colon. 7, 1907, p. 339). 
This author finds that 


1. The coconut water contains saccharose, which is inverted during 
maturation. 


2. This inversion is carried out by the action of the diastase sucrase, which 
is dissolved in the water. 


8, This diastase is secreted by the cells of the endosperm (flesh of nut). 
4. The water also contains oxydase and catalase. 
5. The water of a very young fruit only contains the two latter. 


6. The haustorium (organ with which the young plant feeds on the nut) 
contains in its cells lipase, proteolytic diastase, amylase, catalase, and feroxydase). 


_These researches were carried out with the object of finding a use for the 
water in the young coconut, but none was discovered. 
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COTTON SEED SELECTION, 1906-7. 


The great importance of seed selection, in the cultivation of Sea Island 
cotton has, for a long time been recognized, and even in the cultivation of the 
ordinary qualities of cotton, seed-selection is assuming a very prominent position. 
It has long been known that wherever a large number of plants of the same variety 
are grown together, slight variations are always to be found, and that is parti- 
cularly noticeable in a cotton field. Usually the variations are not of a very pro- 
nounced nature, but when each year those plants are selected which show a desir- 
able variation, however slight it may be, the ultimate result will be an improve- 
ment in the produce as a whole. Such has been the case with the Sea Island cotton 
seed selection experiments that have been carried onfrom year to yearin the 
Sea-Island cotton-growing districts of America, The cause of the variations which 
take place in the plants of the same species grown together cannot definitely be 
stated, but probably a number of different factors are responsible for them. The 
tendency to produce variation, as shown by Sea Island cotton, however, demands 
attention for two reasons: First, since it is of great service in affording material 
for develcping special varieties of plants and desirable qualities of cotton; and 
secondly, because—owing to this varying character of the individual plants—unless 
seed for planting purposes is specially selected from individual plants, the cotton 
will become less uniform in quality in each year, and so of less value. The method 
adopted in these experiments has been frequently referred to inthe pages of the 
Agricultural News ; and in the West Indian Bulletin (Vol. VII. p. 153) this method 
has been described at some length. Briefly, it is as follows: Each plant in the 
field is carefully examined as regards its general growth, freedom from disease, 
prolificness, and quality of cotton produced, and those plants which are most 
satisfactory in these characters are carefully marked. The seed-cotton from these 
plants is then picked separately, and subjected to a very critical examination; 
the best samples are determined, and from these the seed is obtained. The next 
season, this seed is planted in a nursery in order to produce enough for general 
planting purposes. All the remaining samples are discarded. When these experi- 
ments are conducted on any estate for the first time, each field must be very care- 
fully examined for specially good plants; but when the experiments have been 
carried on during the previous season, the plants in the nursery only are examined. 
The number of plants which are examined on an estate where the experiments are 
being carried on for the first time is naturally very large. Since about 4,000 plants 
is the number usually grown per acre, this means that if 20 acres of cotton are 
gone over, it will necessitate the consideration of many as 8(,000 plants. The 
Imperial Department of Agriculture has been very active in taking this work in 
hand, for, from the first it was realised that if the industry was to be successful, 
it would be necessary to start experiments, and to supply seed of the highest 
Possible quality. In the season of 1905-6, seed-selection experiments were com- 
menced in Barbados; and during that year they were conducted on seven estates. 
In the season 1906-7 the work was extended to ten estates in this island. During 
this season experiments were also started on five estates in St. Vincent, and a few 
plants have been selected at the experiment stationsin Antigua, St. Kitt’s, and 
Montserrat. In Barbados during the season of 1905-6, the number of plants selected 
in the field were 264, but as aresult of the final examination, seed was selected 
from only fourteen of these. In 1906-7, 224 plants were selected in the field, and 
from these, twenty-six were finally selected for seed purposes. During this same 
season in St. Vincent, 102 plants were selected in the field, seed being obtained 
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from twelve of these after the final examination. The seed from the finally selected 
plants is very carefully dealt with in each case. On each of the estates where the 
experiments are being conducted, a special plot of land is set apart as a nursery, 
and in this nursery the seed is carefully sown, care being taken to have the nursery 
in sucha position that the plants are not likely to be cross-fertilized by those in 
the general field. Another important factor in selecting the nursery is that the 
soil and situation shall be nearly as possible typical of the general conditions 
of the estate. 

The principal measurable qualities of the cotton produced by these selected 
plants in Barbados, during the seasons 1905-6 and 1906-7, andin St. Vincent during 
the season 1906-7, are clearly shown in the following table :— 


Average per- 


Average length centage pro- Average dia- 
of staple. portion of meter of fibre. 
weak fibre. 
Barbados ose 1905-6 50°7 mm. 27°21 0:0156 mm. 
Barbados seh 1906-7 47:7 mm, 24°] 0°0155 mm, 
St. Vincent ioe 1906-7 47°7 mm. 2°22 1°0159 mm. 


A comparison of these figures is interesting, since they indicate the measur- 
able qualities of the cotton. As regards the length of Barbados cotton, it will be 
seen that this reason, the staple from the selected plants is shorter than that of 
last year. The reasonfor thatis that, as aresult of statements made by Mr. E. 
Lomas Oliver during his visit to the West Indies during the early part of this 
year, greater importance has been attached to the strength of the cotton than to 
its length. In describing the relative values of the various qualities, Mr, Oliver 
stated that strength was of greatest importance; then came fineness, and next 
length. This being the case, those responsible for the selection experiments have 
been willing to make certain sacrifice as regard length in order to obtain strength. 
It will be noticed that the selected plants of this year contained much less weak 
fibre than those of the previous season, some of the individual plants this year 
containing as low as 17 per cent. weak fibre, while last year none produced less than 
24 per cent. 

The above table does not show clearly the extent to which St. Vincent 
cotton scores over Barbados cotton, and it should be stated that only avery few 
samples of cotton produced in the latter island contained alow proportion of weak 
fibres, whereas this low portion of weak fibre was a very marked factor in nearly 
all the samples from St. Vincent. ; 

This year the experiments will again be continued, and we hope by these 
carefully and thorough means to maintain the high qualities of West Indian cotton, 
and thus to place the cotton industry on a more substantial footing.—Agricultural 
News of the Imperial Department of Agriculture for the West Indies, Vol. VII, 
No. 1438. 


Barbados, 19th October, 1907. 


SISAL FIBRE CULTIVATION. 

Beginners of sisal planting, if not well posted in the subject by practical 
object lessons, must be often ata loss as to which of the many writers on the subject 
to follow. 

‘““N” in “Capital” for instance would lead us to think we had tumbled upon 
a veritable Tom Tiddler’s ground in fibre cultivation. A sanguine temperament is a 
pleasing and essential trait in the successful establishing of a profitabie planting 
industry, but, if not toa certain extent combined with business discretion is apt to 
lead to disaster. 
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“N”in the Article in ‘ Capital” refers frequently to this cultivation in 
Assam, But judging from his remarks he very evidently has had no practical 
experience of Sisal Cultivation. When Sisal planting was started, one of its 
principal virtues was its supposed indifference to the kind of soil in which it was 
planted. It was believed to grow best and produce a paying crop upon a soil too 
poor to supporta paying crop of anything else, It was even believed that a worn 
out tea garden would be rejuvenated into a flourishing concern by simply planting 
it with Sisal. ‘“‘N” says that Sisal although growing upon rich cultivated land, 
grows best and produces best fibre upon poor arid land. Now every Sisal plantey 
knows—and in some instances the knowledge is likely to be dearly bought—that 
although Sisal will exist on poor land it will not produce leaves giving either 
quality or quantity of fibre to pay for the cutting and decorticating. 


According to ‘‘N” the Sisal is a long-lived plant if judiciously cultivated. If 
by judicious cultivation he means that cultivation, which will insure a fair crop of 
good quality fibre, according to all practical experience of the cultivation of the 

plant it will shorten its life. But during itsshorter life it will produce more fibre 
and of better quality than it does when grown on poor land, although it may live 
three or four times the number of years. Contrary to being a long-lived plant it is 
essentially a short liver, as, like all mono-carpic perennials it dies when it flowers. 


‘“N” again says that when the plant gets old,in about fifteen years the 
fibre deteriorates and the plant may be thrown out and replaced. This statement 
is so ridiculous to those who know anything about the cultivation of Sisal that it is 
hardly worth while commenting upon it if it were not that beginners might take it 
seriously. If ‘‘N” puts outa plantation of Sisal and gives it that judicious cultiva- 
tion already alluded t9, in fifteen years he will not have one single plant left, as 
before that time they will all have poled and consequently died. But taking it for 
granted that the plantation has been properly looked after, the new plants which 
have replaced the dead ones will be in full bearing, aud some of those even will be 
poling and dying. 

Whether the leaves are cut or not makes no material difference in the time of 
the plants poling. It used tobe thought that if the plants were cut too hard it 
induced early poling. This has not yet, to the writer’s knowledge, been proved, 
but cutting too hard certainly weakens the plant and shortens the after coming 
leaves. As to ‘N’s” remarks upon wet soil, the plant will not grow upon water- 
logged soil, but will grow luxuriantly upon asoil in which tea will not exist,—a 
soil, the surface of which is continually only 18inches above water level. It is nota 
deep rooter and has no tap root. 


Its roots have not even a spreading habit, and if the soil in which Sisal is 
planted be not of fair average, to good quality, feeding the plant must be resorted 
to and is absolutely essential if a profitable quantity and quality of fibre is to be 
obtained. 


A low-lying damp situation is not a desirable one for this plant owing to its 
restricted transpiratory system. 


Most Indian plants growing in such situations are provided with free canals 
which runalong the substance of the leaf converging at the tip. This is, supple- 
mentary to the ordinary transpiratory pores of the leaves and in certain conditions 
of the atmosphere which retards the usual transpiration, the canals come into use, 
and the water drips from the tip of the leaf. The Sisal plant is exceedingly deficient 
in transpiratory pores, and is not provided with such canals, and during a cold damp 
spell the transpiration is often so checked as to cause a rupture in the tissues of the 
leaf from pressure within, and causes an unsightly black blotch which discolours 
the fibre and reduces its value if the attack is severe. 
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‘“N” appears to have as vague ideas about the decorticating machinery as he 
has about the Sisal plant itself. He alludes to the Lornella machine as being used 
by the Assam Planters. The writer is only aware of one Lornella machine in India, 
and will not be surprised if that one is relegated to that limbo of impractibles and 
failures, the factory scrap heap, in the near future. 


Engineers are very busy trying to bring out a perfect machine for decorti- 
cating fibre leaves. Oneis badly wanted as there is not such a thing as a perfect 
machine of this kind yet. The Lornella makes over 30 per cent. waste more than the 
small Raspador type. That is, the same weight of green leaves from which a small 
machine will take three pounds of dry fibre the large Lornella will only take two 
pounds. The Lornella will not clean the Mauritius leaf at all, but cuts it all to bits. 
The principal drawback to the Raspador type of machine is its comparatively small 
outturn. Buta battery of twelve of these small machines fitted with Barr and 
Thrusoris Automatic feed arrangement will more than equal the outturn of 
the large expensive “ Tornella.” 


More labour is required to handle these small machines, but this is by far and 
away overbalanced by their producing 30 % more fibre than the larger machine. 


When a “ Lornella” gets out of order, and when it does so, it gets very 
much out of order,—it means that the whole factory is stopped. There isno fear of 
this happening with the smaller machines, 


It will be well for intending Sisal planters to remember that Mr. Joseph 
Chamberlain over twenty years ago was persuaded into planting large tracts of Sisal 
in the Bahama Islands under the impression that it would grow upon poor land. 
The collapse of the undertaking is now ancient history, perhaps not known to 
Sisal planters generally. 

Sisal planting will be found to require more systematic cultivation and 
keeping the land in ‘‘ heart” than ever tea has had. Ifa tea garden is planted ina 
fairly good soil it may not perceptably require much attention ia the shape of 
fertilisers during the first dozen years or so. But, if a Sisal garden is treated in the 
same way, it may be confidently asserted that the leaves of the second planting will 
hardly be worth cutting. 

EXPERIENTIA DOCET. 
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PLANT SANITATION. 
Entomological Notes. 


By E. E. GREEN, Government Entomologist. 


A correspondent from Polgahawela gives me some useful particulars 
concerning the life history of the red coconut weevil (Ahynchophorus signaticollis) 
He writes :—‘‘ On the 19th July last a tree which was felled to reduce the dense shade 
over some coconut plants, fell on a two-year-old coconut plant and seriously 
damaged it, pushing it out of the perpendicular and snapping it below ground level.” 


‘““Within four hours there were red beetles on the tree, and on the 5th of 
Mavember last the tree was still green, but evidently falling to pieces, and rotten at 
the base. The tree was removed and carefully taken to pieces by hand. There 
were eleven empty cocoons with beetles near them—thirteen cocoons containing 
pertect beetles which began to move about when the cocoons were opened. Of these 
twenty-four perfect insects eighteen were males. There were some partially made 
cocoons with grubs in them, and some perfect cocoons within which were insects in 
various stages of mutation. There was but one grub which was active and had only 
just begun to makeacocoon. There were no cocoons in excess of the number of 
insects found, so I take it that none of the, beetles had yet left the tree. The whole 
life-history of this beetle (or weevil) seems therefore to occupy sixteen weeks from 
the date of the eggs being laid to the full development of the insect. There would 
hence be three broods a year—approximately.” 


My correspondent’s estimate of three broods per annum does not necessarily 
follow from the observed facts. There is sometimes a considerable interval between 
the emergence of the adult insect, and the deposition of eggs. Moreover, it is not 
certain that the period of development of the insect is at the same rate in different 
seasons. It may be delayed by cold wet weather. 


The red coconut weevil having come into considerable prominence lately 
as a coconut pest, it will be advisable to give it its correct scientific name. This 
has recently been determined by Mt. H. M. Lefroy (Government Entomologist for 
India), to whom I sent some of our specimens, as Rhynochophorus signaticollis. He 
writes me that R. signaticollis was orginally described from Ceylon[Ann. Soc. Ent. 
Fr. 6, ii, p. 562 (1882)]. Rhynchophorus ferrugineus is said to be larger, duller and 
more uniformly coloured—a description that tallies with another (less common) 
palm weevil that occurs in Ceylon. 

A correspondent writes, asking for advice ve ‘shot hole borer” (Xyleborus). 
It appears that he has recently obtained tea seed from an estate infested by,this 
pest, and has been warned by a friend that he runs the risk of introducing the 
borer by so doing, and that he should take the precaution of washing the seed and 
burning the bags in which it arrived. My correspondent asks if he should go still 
further and destroy the seed itself. 


I have replied that there is no appreciable risk in employing tea seed from 
a district infested by ‘‘shot hole borer.” That insect has never been known to 
inhabit the seed of the tea plant. Withregard to the bags, though there may be an 
off chance ofa wandering insect being entangled in the sacking, this chance is a 
very remote one, and the risk from this sourceis no greater than from the clothing 
of any person who might visit the estate after travelling through an infected 
district. Under the terms of the Pests’ Ordinance, I have recommended the 
prohibition of the removal of tea plants from districts in which the pest occur 
but I have specially exempted tea seed from this prohibition, as being unlikely to 
carry the infection. 
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I have received specimens of the caterpillars of the Tussar silk moth 
(Antheraea paphia), said to have been found feeding upon the leaves of a Para 
rubber (Hevea) plant. The caterpillar is a large and voracious one, and would soon 
defoliate a small plant ; but its appetite would quickly draw attention to its ravages, 
and being a large and conspicuous insect, it can be readily seen and destroyed. 


The caterpillar is of a brilliant apple green colour, with vivid orange spots 
on the prominent tubercles. 

Plant-feeding caterpillars are usually unmitigated pests. But I have 
received specimens of the caterpillars of acommon moth(Plusia oxygramma, Hubn.) 
with the report that they are doing excellent service in destroying a troublesome 
weed (Conyza sp.). My correspondent writes :—‘‘l havea plot (of tea) of several 
acres under very heavy weeds, this weed (Conyza), Ageratum, and a weed like 
groundsel. The caterpillars are leaving the other weeds but making an absolute 
clean sweep of this particular weed, eating all the leaves and the top—except the 
ribs. I think all these weeds will die. WhatI want to know is, is the poochie 
harmless, and ought it to be encouraged ; or should it be exterminated as a pest of 
tea, rubber &c. ?” 


I was able to assure my correspondent that these caterpillars are very un- 
likely to attack the tea or any other estate produce. They are, however, some- 
times troublesome ina kitchen garden, where I have known them to play havoc 
witha bed of tomato plants. 

Outbreaks of ‘ Red slug’ (Heterusia) have been reported from several dis- 
tricts. This caterpillar confines its attentions to the older leaves of the tea plant 
and does not appear to relish the young flush. Extensive defoliation of the mature 
foliage will, however, weaken the bush. If the tea is nearly ready for pruning, 
this work should be taken in hand at once. The prunings should be burnt in situ, 
together with all fallen leaves and rubbish from below the bushes. Butif the 
pruning of the tea is inadvisable at the time, little can be done beyond collecting 
the caterpillars by hand. At the same time, the rubbish and fallen leaves should 
be swept.up and burnt, as many of the caterpillars will have formed their cocoons 
amongst the dead leaves. 

This caterpillar is fortunately very much parasitized by a species of fly 
(Exorista heterusic) which very materially aids in checking the pest. 


If the earlier attacks are detected, and the caterpillars collected and des- 
troyed while the insect is confined to afew bushes, further and more extensive 
trouble will be avoided. 

I have received specimens of Cajanus indicus—the ‘ Pigeon Pea’ or ‘ Dhal’ 
of India—with the leaves thickly covered witha ‘mealy bug’ (Oudablis sp.) to 
such an extent that the whole plant appears snowy white, I am not aware that 
this plant is cultivated to any extent in Ceylon, but the pest might bea serious 
one if introduced into India. 

Specimens of plantain fruits have been submitted tome with their skins 
badly infested by a ‘scale-bug’ (Aspidiotus destructor). The quality of the fruit 
does not appear to be affected in any way, though the presence of the bug is a 
distinct blemish to the appearance of the fruit. 

The aquatic larve of Dragon flies forma considerable portion of the food 
of imported trout in Ceylon. 1 have had the opportunity of examining the 
contents of the stomach of a medium-sized fish, which contained little else than 
the remains of these larvee. But they take their revenge in the stew pond where 
the large species take heavy toll from the young fry. In fact, in twocases that 
have come under my notice, they appear to have been responsible for the extermin- 
ation of practically the whole stock of young fish. 
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A Coconut Palm Root Disease, 


The following isa report ona root disease of coconut palms reported from 
Trinidad, West Indies :— 


Root DisEASE.—An attack of this disease is generally first shown by the 
leaves. They show aslightly wilted appearance, they turn yellow, first at the tips 
and then gradually allover the leaflets. These dry up, blacken, hang down from 
the ‘cabbage,’ and often remain for a considerable time before they are shed,—a 
badly attacked palm often being entirely enclosed in numbers of leaves around its 
trunk. Frequently, however, it is noticed that the leaves do not hang down around 
the trunk but the petioles break across, leaving the sheathing portion on the trunk, 
while the foliage portions of the leaves have fallen tothe ground. Sometimes the 
petiole does not completely break and the foliage portion of the leaves hangs 


vertically downwards, attached to the portion of the petiole that is left attached to 
the stem, 


The outer leaves are sometimes those that show signs of wilting and yellow- 
ing first, but this is not always so, for frequently palms may be noticed in which a 
‘middle’ ring of leaves becomes wilted and yellow, while rings of green leaves 
remain above and below. 


After the yellowing of the leaves, trees bearing a good crop of nuts asa rule 
gradually shed most if not all of them, irrespective of their size and state of develop- 
ment, and the flowers subsequently produced do not set. In fact, it is possible for a 
person to pick out with certainty trees that are diseased before any yellowing of the 
leaves is noticed, by carefully looking at the condition of the leavees and at 
the latest flowers that are being put forward. Any trees that are diseased can 
at once be singled out. The local conditions of the soil must be considered before a 
tree is definitely stated to be diseased, as the whole appearance of the diseased 
trees suggests a lack of water, and therefore may be confused with trees that are 
suffering from this cause alone in drought-affected areas. 


An increased supply of water, either natural or artificial, will improve the 
condition of drought-affected trees, but the wilted appearance of diseased trees, 


although it may be slightly less noticeable, is more permanent, and the symptoms 
do not disappear. 


After a number of the leaves have yellowed and died, it is only a question of 
time before the terminal bud falls over and becomes a putrid mass,* and the palm 


eventually dies,as it has no power of branching or of producing a new growing 
point. 


Trees which only present external signs of disease to the experienced observer 
show that apparently the roots are probably the parts which become first affected. 
After a considerable number of these have been rendered useless in contributing to 
the life of the plant, changes take place which result in asour-smelling red dis- 


colouration in the stem that probably commences at the level of the ground and 
extends upwards. 


The position of this red discolouration would appear to vary in the stem 
directly with the roots thatare affected, and it has been repeatedly noticed that 
when a ‘ middle’ ring of leaves shows signs of yellowing, the discolouration is found 
towards the centre, while if the lowest leaves become wilted, the stem presents a 
ring of discolouration towards the outside of the stem. The petioles also show that 

* When a coconut palm is affected by any disease or pest, the terminal bud, in the 


advanced stages, becomes involved ina rot. This must not be confused with ‘bud-rot’ which 


appears to be a specific disease, as the roots, stem and leaves are sound, whilethe bud isina 
diseased condition. 
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they are infested with the mycelium ofa fungus, for when the leaves become dry 
and hang down the fructifications push through the epidermis and form pustules of 
varying size and shape. Eventually, when the vitality of the tree has been reduced, 
the terminal bud as already noticed becomes infested with a ‘rot’ which causes the 
whole cabbage to fall over, resulting in the death of the tree. 


Specimens of leaves, roots, stems, petioles, &c., were taken from a con- 
siderable number of diseased trees for examination and for cultural and infection 
experiments. Although it has been impossible to establish with certainty the 
whole of the life history of the fungus in the short time that has been given to the 
study of this disease, yet some interesting points have been established. 


Microscopic examination of diseased roots was made in longitudinal and 


transverse sections. At once it was noticed that the cortex of the roots was 
abnormal. 


In a diseased root, the walls of the cortex cells appear to be shrunken and 
the cells are turgid no longer. Between the walls of consecutive cells can be seen 
large dark-coloured septate threads of afungus mycelium, while many of the cells 
themselves have become invaded by the same. When a cortex cell is threatened by 
the approach of a fungal thread, its cell contents appear to be altered, for large 
yellowish globules make their appearance. Whether these have been produced by 
the cell itself as a means of protection against the fungus, or whether they are the 
result of decomposition could not be determined, but after the mycelium has gained 


an entrance into the cell, these globules as well as all the other cell contents are 
destroyed and absorbed. 


The mycelium of the fungus spreads from one cell to another by piercing 
through the cell walls, and soon obtains an entrance into the thin-walled cells of the 
central cylinder and eventually into the vessels themselves. 


The red discolouration of the stem was carefully examined microscopically, but 
except in the case of trees that were very badly diseased, few mycelial threads could 
be detected. These in the advanced cases were similar to those noted in the roots, 
but I am of opinion that the red discolouration is primarily due to the disorganiza- 
tion of normal changes in the stem through the stoppage of supplies from the roots, 


rather than to any effect of the small amount of fungal mycelium found in diseased 
stems. 


PETIOLES.—It was observed that almost without exception, the petioles of 
the leaves of badly diseased trees showed a large number of minute ruptures of the 
epidermis, after they had died and had fallen to the ground. The petioles in varying 
stages of disease were therefore submitted to a careful microscopic examination, and 
it was observed that a mycelium of a fungus was found in all diseased petioles, 


The point of the first attack could not be determined, but it would appear 
that the petiole, just where it expands to ensheath the stem of the tree, is the part 
where the effect of the fungus is first noticed. The whole petiole gradually assumes 
a blackish colour, the leaflets become brown, and eventually on the dead petioles 
minute ruptures take place in the epidermis of the petiole just where it begins to 
expand before joining the stem. These give off a black powdery dust, which 


consists of spores of two kinds—one, single-celled and colourless, and the other two- 
celled and brown. 


The two-celled spores suggested that the fungus belonged to the genus 
Botryodiplodia, and therefore specimens were forwarded to Dr. N Patouillard, who 


has recently described several new specimens of fungi on coconuts from French 
Polynesia for identification and he reports as follows :— 


“TI have examined the specimens of parasitic fungi on petioles of coconut. 
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The epidermis is raised and split up but covers the fungus. Out of the 
slit a black powder which is formed of brown uniseptate spores 
protrudes. If asection is made through the wart-like pustules, there is 
found under the skin a black cellular stroma, filled with several lockets. 
These spaces are filled with colourless nonseptace spores. If these are 
placed in a damp chamber, in about 24-36 hours germination takes place, 
The colourless spores are therefore adult and mature. If we ccnsider 
the fungus in respect to its hyaline spores it must be considered a 
Cystospora (a large genus) or better a Fusicoccum, 


If the brown septate spores really belong to it and are the final end of the devel- 
opment, the fungus will be a Botryodiplodia. It remains then to 
establish that these last belong to the fungus. Itis very probable but 
not proved.” 


In working out the life history of:the fungus, it has frequently been noticed 
that the colourless spores become brownish in colour and afterwards become septate. 
Considering that no difference can be noted in the mycelia produced by the two fungi, 
that the wart-like pustules bear both kinds of spores, and that the colourless cells 
have been observed to be divided by asingle septum, I am of opinion that there is 
sufficient evidence to conclude that the septate brown spores are the final results 
(the colourless unicellular cells being the forerunners), and that therefore the fungus 
must be considered as a species of Botryodiplodia. 


The damage caused by the fungus in the roots of the disorganisation of the 
cortex cells has been observed, and therefore the effect this has on the cocount plant 
may clearly be understood. The roots of a healthy plant conduct the water and 
food in solution from the soil to the leaves, and therefore, when the fungus has 
destroyed a large number of roots, a reduction in the water-absorbing power of the 

‘root system takes place. There are, however, few economic plants that so quickly 
repair damage to rootsas the Palme, and, therefore, the seat of the injury must 
extend through a large number of roots before it is of any consequence. 


When alarge number of roots are diseased, the water, etc., is absorbed in 
gradually decreasing quantities, and consequently less food substances are 
elaborated. 


Young trees do not appear to suffer o any considerable extent, for numerous 
instances have been noticed of young plants having quite a healthy appearance, 
while a number of the roots were in a diseased condition. 


When, however, the fruiting period comes on, a large drain is made upon the 
tree. ltis taxed very highly and, if the roots are diseased, wilting or yellowing of 
the leaves is noticed. It was observed that trees that were just coming into bearing 


were the most liable to succumb, although many old trees were in a diseased 
condition. 


When the root system, reduced in extent by the action of the fungus, is in. 
capable of supplying the needs of the plant, the leaves commence to roll up so 
as to reduce evaporation. Subsequently the leaves do not obtain sufficient 
water to keep their tissues alive, and then they gradually begin to turn yellow 
and to dry up, the leaves are, therefore, unable to carry on their functions, 
and the whole mechanism is thrown out of action. The general appearance of 
the plant is that of one suffering from ‘ drought.’ 


The petioles of the leaves are also filled with fungus mycelium. This may 
be noticed in all dying leaves, for their petioles are blackish in colour. No instance 
has been found of the mycelium passing from the petioles into the stems of the trees, 
and if a section be cut through a terminal bud ofa freshly diseased tree, a sharp 


Plant Sanitation. 22 (Jan. 1908. 


line of demarcation will be noticed between the diseased petioles and the healthy 
bud. This mycelium cuts off much food to and from the leaf, and therefore assists 
in the general disorganization of the functions of several parts of the plant. 


The general opinion of the planters of coconuts was that this disease is due 
to the weakness of the plants produced by the setting of immature nuts. In some 
districts histories of weather-beaten cargoes of green nuts been driven on the shores 
and the nuts used for planting purposes were held out as the cause of the trouble. 
This disease, however, is not limited to a few scattered trees, and evidence distinctly 
points to its being infectious. A tree that has become attacked by the disease is 
sooner or later surrounded by a large number of others showing signs of the disease. 
In one portion of the Cedros district, the disease has been noticed making its way 
gradually into other fields of coconut further South. It is, therefore, impossible 
to believe that the large ar2as of coconuts in Cocorite, Laventille, Guapo, Cedros, 
and the interlands of Mayaro were planted with immature nuts. 


Moreover, the fungus found inthe roots and in the petioles of diseased 
trees is capable of attacking vigorous trees; but anything which tended to reduce 
their vitality would considerably help along the fungus. Circumstances which 
retard growth, both of the root and shoot system, give the root fungus a much 
better chance. This was conspicuously brought to my notice on a portion of an 
estate in the Cedros district. A low-lying hollow showed that a large quantity of 
water was present in the soil. Such a condition was unfavourable to good develop- 
ment of the trees; they were stunted in growth and showed that root development 
was not very fncee The clayey impervious nature of the soil suggested that an 
elaborate system of drainage was needed in order to procure the eration necessary 
for vigorous plant growth. In this hollow most ot the trees had died out very 
rapidly, and the disease had soon spread from this portion of the estate to other 
parts where the soil conditions were very much more favourable. Trees on sandy soil 
on higher ridges were often noticed to be attacked, but itis generally in low-lying 
undrained hollows that the disease is the worst. This is also seen in the Guapo and 
Mayaro districts. 


These examples should suffice to show how natural peculiarities of an estate 
and other physical features affect the disease, but these alone cannot be sufficient to 
cause the death of the trees, as is often urged. The characters of the soil affect the 
growth of the plant, and they may also affect the fungus, and therefore it is necess- 

-ary to keep the condition of the soil as good as possible, in order that it may be 
favourable to the growth of the plant. 


Itis also commonly stated that lack of cultivation and manuring is the 
cause of the trouble, and it should not be forgotten that every effort to improve the 
condition of the soil and render it better adapted to the healthy and vigorous 
growth of the root system may be a blow at the fungus, for some of the new roots 
would certainly go to replace those destroyed by the parasite. 


The presence of a parasitic fungus in the roots and in the petioles must, 
therefore, be held to be the cause of the disease, and improvements in cultivation, 
drainage, manuring, ete., should be practised as they possibly may affect the 
disease indirectly by rendering the coconut plants more capable of withstanding 
its attacks. 

The distribution of this disease apears to be fairly general throughout the 
coconut districts, and considerable loss has been experienced in the southern end 
of the island. 

The aggregate injury throughout the colony must be very considerable, but 
itis only i in a few localities that serious loss has been experienced. 
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Numerous instances have been seen where diseased trees just coming into 
bearing have succumbed, and signs of old stumps surrounding them have been 
noticed. These examples would bear out the opinion of Mr. Hart that the disease 
has been present in the colony for a considerable time. 

It is only recently thatit has assumed dangerous proportions. On one estate 
alone in the Cedros district, out of a total of 25,000 trees, 3,000 have been cut down 
within the last twelve months, and many more are either dead or in a diseased con- 
dition, and in many other places the disease is already a serious annoyance. 

There is undoubtedly danger of further spread. This danger is emphasized 
by the recent rapid spread through some estates in the Cedros district, and if con- 
ditions favour its development and proper remedial measures are not taken to check 
it, the coconut industry of Trinidad will materially suffer. 

Already some of the smaller proprietors are beginning to feel the loss of 
returns, and this loss will be felt the more severely if the present prices for coconut 
and their products do not hold. 

Samples of soil from around the roots of diseased trees have been investigated 
microscopically, and sterile mycelium, which appeared to agree with that found 
inside diseased roots, was present in them. This would suggest that the mycelium 
is capable of spreading through the soil. This mycelium may be capable of 
attacking and killing the younger rootlets and then entering into the larger 
ones. The entry of the mycelium into the roots is still an unsolved problem, 
but evidence tends to show that the larger roots first show signs of infection where 
the small rootlets join them. In nocase has the’ mycelium been noticed on the 
exterior of the roots, and it would seem that it has to depend upon the rot of the 
smaller roots for its distribution. 

The roots of several young supplies that were planted upon or near to the 
place where diseased trees have been removed, showed on examination, the presence 
of a mycelium within them but not in sufficient quantities to cause their death. 
This indicates that infection can take place through mycelium. 


It would appear to be probable that the disease may spread :— 
(1) By mycelium through the soil from root to root. 
(2) By spores blown from tree to tree. 


(8) By germinating tubes of spores from petioles attacking either the roots 
of the same tree or the roots of another. 


(4) By germinating “chlamydospores” from decaying petioles. 

The best conditions for the germination of the spores depend upon the 
presence of suitable quantities of air and moisture, and the spread of the disease 
would be expected to be most rapid when the conditions are the most favourable. 
The distribution of fungus spores by wind and rain will be dealt with more fully 
under the leaf disease and, therefore, will not be discussed here. 

The spread of mycelium in the soil depends a good deal upon the cultivation. 
Any condition of the soil that is unfavourable to the coconut may favour the root 
disease by hindering free root development. Excessive moisture and excessive 
drought may be favouring conditions for the disease. The latter cannot be re- 
medied except by irrigation, and does not appear to be a factor of any importance 
in this disease. The former, excessive moisture, is noticeable in many of the low- 
lying portions of the States. In these hollows, the soil is often of a clayey nature— 
impervious to water—and, therefore, many of the air spaces between the soil parti- 
cles are replaced by water. The normal working and growth of the root is 
interfered with, and the destruction of such roots by fungal mycelium may speedily 
follow. The effects of excessive moisture can be lessened by careful attention to 
drainage and to the mechanical condition of the soil. 
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The present system of cultivation of coconuts in Trinidad could be improved, 
and the attention of all growers of coconuts should bedrawn to the progressive 
German colonists and to the Americans in the Philippines, where modern orchard 
methods are being successfully practised in the treatment of coconut estates, as 
improved cultivation would tend to retard the spread of disease. 


Although the complete life-history of the fungus and its method of spread 
is not yet known with certainty, it would appear that owing to its habit in 
penetrating and spreading in the living tissues of the root of the host plant, cure is 
practically outside the question where a large majority of the roots are permeated 
with mycelium, and therefore it is probable that only the most drastic measures are 
likely to provide pemanent relief. 

It cannot be expected that the disease can be entirely eradicated, but, by a 
method of what is known as “stamping out,” the amount of disease may materially 
be reduced and the fungus kept in check. 


There are six principal ways in which we may hope to attack this disease. 
They are :— 


(1) Destruction of all diseased material. 

(2) Isolation of diseased areas. 

(3) Resting of infected land before planting ‘supplies.’ 
(4) Spraying and application of chemicals. 

(5) Improved cultivation and drainage. 


(6) Searching for and propagating disease-resistant varieties. —Bulletin of 
the Department of Agriculture, Jamaica, pp. 114/22, June and July, 1907. 


TREATMENT OF FUNGUS DISEASES. 


In previous numbers of the Agricultural News, and inother publications 
of the Imperial Department of Agriculture, the attention of planters in the West 
Indies has repeatedly been drawn to the principal fungus diseases that affect their 
crops. It is here proposed to give a brief account of the methods that are com- 
monly adopted for the prevention of the occurrence and spread of fungus parasites. 


Improved methods of investigation have resulted in a vastly increased 
knowledge of the nature and causes of disease, and there has also been a correspond- 
ing advance in the treatments adopted for its prevention. In the control of many 
fungus parasites remarkable success has been obtained. Some ot the methods 


have received a wide application, and should by this time have secured the con- 
fidence of the planter. 


The chief points to be continually kept in mind when discussing the general 
treatment of fungus diseases may be classed under six heads: (1) care in cultural 
operations and in the destruction of all diseased plant tissues; (2) spraying and 
soaking in disinfectants for destruction of parasites; (8) rotation of Crops ; (4) 
raising and propagating disease resistant varieties; (5) avoiding the introduction 
of new plants from disease-affected localities ; (6) use of good, healthy seed. 


(1) Probably the most common source of plant infection arises through not 
promptly destroying all portions of plants that have become diseased. Such serve 
as centres of infection, and if they are allowed to remain, the fungi produce large 
quantities of spores that may infect healthy areas. The best method for the 
destruction of such diseased material is, of course, by burning; and this should 
be adopted whenever possible. Those plants or portions of plants that will not 
satisfactorily burn should be buried with lime—on no account should they be left 
lying about. It has always been recommended that all diseased cacao pods, as 
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well as the husks or shells of healthy pods, should be buried, and it has further 
been advised that all dead fruits from the cacao tree, whether diseased or not, 


_ should be systematically collected, and included in the general burial (Agricultural 


News, Vol. VI, p. 174). Where such methods have been adopted, considerable 
prevention of ‘‘ pod disease ” has undoubtedly resulted. 


Investigation into the disease affecting the coconut palm in Trinidad has 
also emphasized the necessity of keeping plantations as free as possible from dead 
or diseased trees, and it would appear that wherever careful sanitary methods 
have been adopted, the spread of the diseases has been considerably checked. 
Many other diseases might be instanced under this heading, but it is only necessary 
to direct the attention of planters to ‘“‘ canker,” ‘‘die back,” and ‘‘ thread” disease 
of cacao; ‘‘anthracose” of cotton; and ‘‘ root disease” of sugar-cane, as instances 
of diseases that can be controlled with fair success by care in cultural operations. 
Canker of cacao is caused by a wound parasite, and makes itself the more noticeable 
on such estates where pruning is not carefully carried out. As much ‘canker,” 
‘‘die back,” and ‘‘thread<blight” as possible should be cut out during pruning 
Operations, and portions of estates that are at all badly affected should receive 
special attention. ‘“‘ Anthracnose” of cotton may be induced somewhat by too 
close planting, whereas the ‘‘ root disease” of sugar-cane can be prevented, toa 
certain extent, by carein cultivation, and in the treatment of cane cuttings as 
recommended by the Imperial Department of Agriculture. 


(2) For the destruction of fungus parasites without injuring the host-plant, 
the disinfection of cotton seed in corrosive sublimate may be taken as an example. 
Spores of “anthracnose” have frequently been observed in the lint that remains 
attached to the seeds after ginning. These, if allowed to remain, might cause loss 
amongst the cotton in the seedling stage, but as recommended by the Imperial 
Department of Agriculture, they can be efficiently destroyed without damaging the 
germinating power of the seed, by soaking in a one-part-per-thousand solution of 
corrosive sublimate for twenty minutes. It might also be suggested that similar dis- 
infection might be successfully adopted in respect to other seeds of economic value, at 
the time they are being shipped from one country toanother. For the destruction 
of superficial vegetative portions of parasites or their productive spores, spraying 
with fungicides is of value. This, however, should rather be used as a preventive, 
The spread of much of the disease to be found in cacao estates might probably be 


prevented if spraying with fungicides—such as Bordeaux mixture—were adopted 
as an estate duty. 


(8) Rotation of crops is to be recommended for the purpose of checking 
disease, especially when the disease is present inthe form of mycelium or resting 
spores in the soil. The fungus that causes the root disease may frequently be 
successfully starved out by a rotation of crops. With permanent crops such as 
cacao, rotation cannot be practised; but in such cases root diseases may be pre- 
vented from spreading if the infested area is isolated by digging trenches. The 
disease is thereby confined in extent. Such areas should be cleared, the affected 
trees dug up and destroyed, and the soil treated with quantities of lime in order 
to kill out some, if notall, of the mycelium of the fungus. After the ground has 
been allowed to rest for some time, and has been carefully cultivated, fresh supplies 
may be planted with little fear of their being attacked. 


(4) The raising of the disease-resisting varieties of plants has recently 
become recognized as a matter of considerable importance. Many of the seedling 
sugar-canes that have been raised by this department are capable of withstanding 
certain fungus diseases much better than the older varieties, and the wilt disease 


of cotton and cowpea has been successfully overcome in the United States by 
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selecting immune varieties. Workers in the breeding of improved varieties have 
long been endeavouring to obtain definite information in respect to disease resist- 
ance, and it would now appear that evidence has been obtained by the experi- 
mentalists of Cambridge University, which should make it possible to breed with 
certain varieties of cereals immune to certain diseases. Experiments have this 
year been laid out in Barbadoes in respect to the breeding of sugar-canes, with the 
view of ascertaining whether similar methods may be adopted for the production 
of disease-resistant varieties of sugar-cane. 


(5) Plants from disease-affected localities should be as far as possible 
avoided for planting purposes, asit has often resulted in the introduction of new 
fungoid diseases. Most of the West India Islands now have laws preventing the 
importation of plants from countries known to be affected by disease, and most 
plants are disinfected at the port of entry. 


(6) Good seed for planting purposes should always be chosen, and it need 
only be mentioned that much disease of sugar-cane has in the past been due to the 
choice of bad plants, to impress upon planters the necessity of using only carefully 
chosen seed.—Agricultural News of the Imperial Department of Agriculture for 
the West Indies, Vol. VI. No. 148, October 19th, 1907, 
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SCIENTIFIC AGRICULTURE. 


Some Factors Influencing Soil Fertility. 


By C. DRIEBERG. 


This is the title uf a recent Bulletin issued by the United States Department 
of Agriculture. 


The Excretory Theory of de Candolle isone which every student of Agri- 
culture is familiar with, and its temporary acceptance and final rejection by the 
scientific and practical agriculturists of the day isa matter of history. At intervals, 
since that time, attempts have been made to revive de Candolle’s theory, and those 
who remember the time when coffee-leaf disease spread devastation in the planting 
districts, and the efforts made to fight the fungus, will recall how the excretory 
theory was conjured up to explain the failure of the then staple industry of the 
Island. 


Itis somewhat astounding, therefore, in this twentieth century to find that 
the conclusions of scientific workers is tending to confirm the findings of an old- 
time scientist whose theory was supposed to be as dead as Queen Anne! But such 
is the case, and the researches of Messrs. Schreiner and Reed have shown a definite 
tendency in that direction. There is, however, this to be said, viz., that de Candolle 
and his followers failed to recognise the agencies responsible for the destruction of 
such organic substances as corresponded with the ‘‘ Hxcreta” of the theory, and 
inclined to the belief that once a crop had made the soil noxious through its 
excretions, it would always remain so as regards that particular crop. 


Theinfertility of soils is, according to our experimenters, mainly attributable 
to toxic substances, organic in their nature, in the soil, transmitted to it—partly if 
not wholly—by growing plants. It isa common experience to find that the continual 
growth of a particular crop on the same land results ina diminished yield. The 
results of research now goes to prove that the diminished yields are not due 
primarily to the exhaustion of plant food, but to the toxic substances given off by 
the plants. This has been demonstrated even in the case of highly-enriched garden 
soils that failed to grow crops which at one time flourished on them. 


It has also been found that not only is there a deleterious influence exerted by 
a growing plant upon its own kind, but, in certain cases, upon a totally different kind 
of plant. (This would point tothe necessity of avoiding such successions in a 
rotation), To put it another way, some forms of vegetation are antagonistic to 
others—a condition directly opposed to the symbiotic relation characteristic of 
certain forms of vegetation. Such conditions are calculated to well nigh bewilder the 
practical agriculturist and impress him with the complexity of the study of the plant 
and the soil which are his care. One instance may be given in illustration of this 
autagonism in vegetable life. In the Woburn Experimental Fruit Farm it was 
found that young apple trees suffered seriously when grass was allowed to grow 
about them. After ruling out that such injury was due to removal of plant food, 
loss of moisture, exclusion of oxygen from the soil, &c., it was proved to satisfaction, 
as the result of seven years’ research, that there was no evidence of root parasitism, 
but that the deleterious action of the grass was of an actually malignant character 
akin to that of direct poisoning. Weare here reminded of the late Mr. William 
Jardine’s contention, viz., that coconuts, especially young coconuts, did twice as well 
on bare land ason sward. Instances of converse deleterious action, viz., of tree 
roots on herbaceous plants are also cited, and go to confirm our own gardening 
experience in similar conditions. 
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In the experiments carried out in the continuous growth of one kind of crop, 
it was discovered that it was possible to maintain the yield by the application of, 
materials not primarily valuable on account of the plant-food they contained. Lime 
and green manure, for instance, were found more efficient in maintaining the yield 
than special fertilizers providing easily available nitrogen, phosphoric acid and 
potash. (In the laboratory experiments pyrogallol, ferric carbonate, carbon black 
and calcium carbonate neutralised the toxic properties in soil—either by rendering 
the deleterious substance insoluble or by producing more abstruse chemical changes.) 
Further, it was found that when the organic excretions in a soil are subjected to 
the action of air or micro-organisms, the soil conditions were considerably improved. 
Oxidation brought about by proper cultivation, the encouragement of soil 
bacteria, and the oxidising power of the roots themselves, are all important factors 
in this connection. 


In average soils which are kept in what is ordinarily known as ‘‘ good tilth” 
and subjected to a proper system of rotation, there is thus much less tendency for 
toxic excretions to accumulate to an extent that would be harmful. Where, how- 
ever, soils are of poor physical condition—unusually wet or dry and poor also in 
organic matter— the continuous growth of one crop is most liable to failure by the 
accumulation of deleterious substances. Another fact brought out by experiments is 
that stable manure exerts a beneficial action in overcoming the toxic action of our 
unproductive soil. 


“(322 In a word then, according to the present state of knowledge, we must regard 
the excreta of growing plants as among the main causes of the low yields obtained in 
imperfect cultivation and rotation (e.g.,in Ceylon Rice fields). On the other hand, 
it must be admitted that certain soils, influenced perhaps by climatic environments, 
are able to overcome the action of toxic excretions and produce undiminished 
yields of the same crop year after year. 


The practical conclusions to be drawn from these researches are too obvious 
to need pointing out, while it is equally clear that on the intelligent and methodical 
work of the cultivator will depend toa very great extent the fertility of his soil. 


THE AGRICULTURAL USES OF SALT. 


Agriculture, as wellas other industries, to be successful should be pursued 
upon scientific principles; otherwise, no matter how much care and skill a farmer 
may have exercised upon his land if the conditions which tend to fertility have not 
been observed, he can only be rewarded inadequately for his efforts. 


The most important and necessary conditions of fertility are not always 
secured by using ordinary manures. This is especially the case when the seasons 
are irregular, at which time other fertilising agents are certainly requisite. 


Salt is quite as essential to healthy condition of vegetable as of animal life, 


and that it serves the purpose of a fertiliser admirably has been proved by the 
experience of thousands of agriculturists. 


The use of salt for agricultural purposes is by no means recent, as is evidenced 
by the fact that the Romans and Chinese used it as a fertiliser for centuries before 
the Christian era. Why its use has been so much neglected and undervalued in the 
nineteenth century is a mystery to many scientific men. 


The probable explanation is that the use of salt was interrupted by the BEEN 
bitive tax which was formerly placed upon it. Now that it can be obtained so easily 
and cheaply, the value of its great properties may be expected to become more 
generally appreciated. Another reason for the limited use of salt for fertilisation 
probably is, that its action in the soilis notfully understood. Below is given briefly 
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some information on the subject, and it is confidently believed that, where a fair and 
patient trial is given, the results cannot fail to prove satisfactory. 


A PROVIDER OF PLANT FOOD. 


It has been proved by experiments that the solvent powers of salt in solution 
are twenty times greater than those of rainwater for breaking up the soil and setting 
its constituents free and available. Salt may therefore be described as a powerful 
chemical agent for providing and preparing soluble food for plants from the 
materials presentin the soil. This is a most important consideration when we 
remember that in all soils there are about two-thirds lying dormant, and only one- 
third in an active condition. Being a disintegrator, salt makes stubborn soils 
easier to work if applied just before the land is broken up. In all cases salt hastens 
weathering, and keeps the soils soft in frosty weather. 


AN ABSORBENT, 


Salt not only absorbs moisture from the atmosphere, but retains such mois- 
ture in the soils, thus compensating for a deficiency of rain. 


In accordance with well-known action of the fixed alkalies, it is also believed 
that soils which contain a sufficiency of salt absorb a certain amount of ammonia » 
from the atmosphere, by which the nitrogenous plant food is increased; in other 
words azotised manures are rendered more effectual. 


Reports have come to hand from many quarters that the best crops were 
found where salt was applied early in 1896 before the drought. 


A PURIFIER AND CLEANSER, 


Salt purifies and cleanses the land by decomposing all inert matter, neutral- 
ising sourness, and assisting in the circulation of stagnant water. 


A DESTROYER OF WEEDS AND INSECTS. 


A heavy dressing of salt is the most effectual means of exterminating weeds 
and insects. Autumn applications are strongly recommended for this purpose. In 
some cases 7 cwt., but in the majority of cases 10 cwt., peracre, is necessary to destroy 
wireworms and deeply rooted weeds. 


SALT IMPROVES GRASS LAND AND RENOVATES OLD PASTURES. 


From 5 to 10cwt. of salt per acre, according to soil, and in average cases 
10 ewt, per acre, sown broadcast, either in Autumn or early Spring, has an excellent 
effect, making sour grasses sweet and palatable for cattle and sheep. Old ‘‘foggy ” 
pastures, where there are quantities of rough grass and coarse herbage, are wonder- 
fully improved by liberal applications of salt, Owing to their fondness for salt, 
the animals crop the grass closely, with the result that a finer and sweeter herbage 
springs up. Ground rocksalt is often used for this purpose. 


SUCCESSFUL EXPERIMENTS WITH SALT IN CULTIVATION OF GRAIN CROPS. 


The results of experiments conducted by the Bath and West of England 
Society upon twenty-five farms in nine countries are summed up in the Society’s 
journal as follows :— 


“As a general rule the salt plots produced a better sample of corn, 
with decidedly stiffer and stronger straw. In some instances, the crop on 
the plots without salt (though not heavier) was much laid, while that on the 
salt plots stood up well. Mr, Ashcroft, a careful observer and one of our 
most valued experimenters, says: The corn on the unmanured plots was 
the most uneven of the three samples, and the salt plots have an advantage 
over the unsalted, in colour, evenness and size of grain, by, I should say, quite 2s, 
per quarter. The salt makes the grain and straw perceptibly whiter. [ am 
convinced, from four years’ experience, that it is the right thing to add.” 
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FLAX. 


In the cultivation of flax salt has proved to be very useful and necessary, the 
effect of salt being noticeable both in seed and fibre. The general rule is to apply 
from 2 to 4 cwt. per acre. 


TURNIPS, MANGOLDS, AND BEETROOT. 


These root crops are all benefited by the application of salt, in quality as 
well as in quantity. It is considered to be the surest preventive of turnip fly and 
mildew. Mangolds keep better, and are in other respects superior when salt is used. 
Beets thrive ina marked degree when they get sufficient salt inthe early stages 
of their growth. Mixing salt with farmyard manure is a good plan, but top dressings 
when the plants are fairly up, are often beneficial. 


SALT FOR GARDENS AND ORCHARDS. 


When applied early in Spring to gardens and orchards, at the rate of 2 ounces 
per square yard or 6 cwt. per acre, salt has been found beneficial to all vegetables 
and fruit trees, especially Peach, Cherry, and Apple trees, as well as to flowers. 
Many practical gardeners recommend salt for the stock, Hyacinth, Amaryllis, Iris, 
Anemone, Colchicum, Narcissus, and Ranunculus, &e. A heavier dressing of salt is 
required for Seakale and Asparagus, both sea side plants. One per cent. solutions 
are generally recommended for fruits and flowers. 


AMERICAN TESTIMONY AS TO THE FERTILISING VALUE OF SALT. 


(Reprinted by permission from the “ Cultivator and Country Gentleman.” 
Albany, N.Y., U.S.A.) 


We will accept Professor S. W. Johnson as one who is familiar with Agri- 
cultural Chemistry, and here is what he gives us on this point :— 


7 Per cent. 
The Ash of—- Soda Chlorine. 
Hay contains vat ae We ae 70 8:0 
Oats ah aot a a 4-4 4°4 
Barley aes ae ans ae ei 56 
Wheat bie sue A as 1°9 5°3 
Rye is A see es 15 4°3 
Clover Hs es roe an 15 54 
White Clover ee we 155 wes 78 3°2 
Beets oe Bae An ee 14°7 66 
Beet Leaves Sis Ap a 900 210 11°83 
Sugar Beets as nes ee, se 9°6 20 
Turnips Fie aye Ae Ae 11°4 4:1 
Carrots Ba AY be Mh 22:0 71 
Rape 5s ae Ac ae 10°3 12°4 


These are specimen figures of common crops, and there is not one in the full 
category that might not be given if it were needed, to show that these two substances 
are indispensable to the growth of all plants, as must be the case, or there would be 
no animals living ; for salt is essential to animal life and animals feed on vegetables 
directly or indirectly. 


Then it follows that asa plant will not grow unless every element in it is 
supplied, and as it is the case that ages of washing of the soil by rains and floods 
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have carried intothe ocean most of the salt that was in it at the first, it is indis- 
pensable that some be given occasionally to supply the needs of the crops. 


Experience has shown that salt is useful toalmost every crop. Some will 
not yield much at all without it. I have always given my root crops as much as 600 
lb. per acre, and I have doubled the yield of grass and clover by the use of 200 lb. of 
it, and oats and barley are both improved by the same quantity. 


H. STEWART. 
We are indebted to the same paper for the following extracts concerning 


SALT AS A POTATO MANURE. 


On my shore, in the water, there is an annual rank growth of what is known 
as sea ore, that in summer grows so thick asto make it no easy job to get a boat 
through it. For years I watched the effect of this, spread on the gardens and 
potato patches of oystermen, who collect it, and with a wheelbarrow take it to 
their gardens, a mile off, and spread the ore, wringing wet with salt water, and 
really the effect is wonderful ; and it is the chief manure that many use to raise 
potatoes. 1 doubted the value of it, but seeing is convincing, and every man, woman; 
and boy of the neighbourhood knew full well its virtue. 


Since writing the above, I have spoken with a numberof practical and 
successful farmers from the potato region of the Eastern Shore, and they more than 
confirm the story of the great results from the use of salt on their potatoes, and 
surprise me by stating how much is used—not by the carload, but by the hundred 
carloads, sent to two small countries on the shore.—Mr, A. P. SHARP, in ‘“ Albany 
Cultivator and Country Gentleman.” 


POTATOES, CABBAGE, AND CARROTS. 


Potato disease may generally be checked or prevented by a judicious use of 
salt which also acts as a solvent of potash compounds, and keeps off the grubs, 
Cabbages and carrots require 3 to 7 cwt. salt per acre in proportion to the lightness 
of the soil. Kohl rabi requires similar quantities. 


SAVE THE AMMONIA BY SALTING MANURE HEAPS. 


In moderate quantities, salt promotes decomposition of vegetable matter 
but still more important is its power of checking rapid fermentation and preventing 
the escape of ammonia, At the same time salt destroys immense numbers of insects 
whieh propagate in the manure heap. 


SALT AND NIGHTSOIL. 


Where nightsoil or house refuse is used as manure, it should always be 
mixed with salt, which destroys any organic life therein, and by chemical action 
makes the manure more valuable. 


THE APPLICATION OF SALT. 


As to the application of salt, it is difficult tolay down hard and fast rules, 
as so much depends upon the condition of the soil and the season, Several appli- 
cations in moderate quantities give better results in most cases than a heavy 
application at one time. Many experienced agriculturists apply 5 cwt. per acre 
in Autumn, and the same quantity in Spring. 


The quantities given below, however, may be useful asa general guide, and 
in all special cases we shall have much pleasure in advising. 


Cho Oe ‘ 
tea a in 
7 oe 
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TABLE OF QUANTITIES OF SALT WHICH MAY BE APPLIED TO AVERAGE LIGHT, 
MEDIUM AND HEAVY SOILS. 


Cwts. per Statute Acre. 
Glens Suitable Time and Mode of 
De: Light | Medium| Heavy Application. 
Soil. |. Soil. Soil. 
Wheat 5 to 6 4 to5 3 to 4 
Oats OF hat SIMA Li We 38 Ue) 4 Autumn or Spring before seed- 
Barley 5 $ . 2 { time. Top-dressing in Spring. 
e siete 
Deas and Beans Sy) 09 LaisS ONG Soon after sowing. 
Hops Ort D6) AB nl ao November or December. Mix 
with other manure. 
Flax 3 4 | 2 38 | 1 2 | Month before seed-time, 
Potatoes Te BA NO ee ind GY Tye) Broadcast, two or three weeks 
before planting. 
Turnips... Te Ou aro Ti 8 4 5 \ Month before sowing. Top- 
Mangolds and Beets...[ 10 12 8 10 6 68 dressings recommended, 
Carrots and Cabbages} 7 8 5 6 3 4 Early in Spring. 
Grasses and Pastures} 10 12 | 8 10 | 6 8 Autumn and Top-dressings in 
May and June, 
Fallows 12 14 {10 12 | 8 10 | Just before ploughing. 


ee 


GENERAL OBSERVATIONS. 


1. Salt should not, asa rule, be applied with the seed. A little salt is some- 
times mixed with carrot seed, an exception to the above rule. 


2. Itisnotadvisable toarply salt to very cold, wet clay land. Salt never- 
theless assists in the disintegration of clays, if applied before ploughing, 


3. One of the principal reasons given by scientific authorities for the appli- 
cation of salt more or less to all soils is based upon the fact that Chloride of Sodium, 
like other soluble salt is constantly being earried off the land into the rivers 
and seas. If the soil is to be kept fertile, this unavoidable loss must be replaced. 
Bearing in mind the above-mentioned fact, it will be seen that those who think the 
land near sea coasts does not require salt are in error, as the small amount of salt 
carried a short distance by sea breezes bears no comparison with the quantity 
carried away. 

4, Asa guide to those who wish to make experiments, we may say that a 
fair average quantity is two ounces of salt per square yard, <A rough calculation is 
one handful to each square yard. 


5. Salt hasfor along tim2 beena stock ingredient of many high priced 
fertilisers, and in this way farmers have paid double and treble the market price 
for it. Salt undoubtedly assists other manures, and some of them cannot act 
without it; but as a matter of economy it is best to buy the salt separately, at 
market price, and mix it afterwards, if desired. 

6. Two cwts. of salt to lewt. of nitrate of soda, 1 ewt. salt to 2 ewts. lima, 
equal quantities of salt with basic slag, guano, and superphosphates, are usual 
proportions. Kainit generally contains about one-third common salt, and in a report 
of recent experiments at Reading it is stated that ‘‘An equivalent amount of salt 
to that contained in the Kainit dressing has been equally effective.” 


7, Salt encourages the growth of mushrooms, and is largely used in some 
districts for that purpose. The liberal use of salt in old pastures where horses are 
kept produces so large acrop of mushrooms that a new and most profitable agricul- 
tural industry is opened up. 


ei i 


e 
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SALT THE BEST OF CONDIMENTS. 


Do you give your livestock sufficient salt? It is surprising that although 
salt cellars are placed regularly upon our tables, our domestic animals are in this 
respect neglected. Animals require their salt quite as much as we do, and it is a 
refinement of cruelty to deprive them of it. Every meadow, every farmyard, every 
stable, every shippen, should be provided with the equivalent of our salt cellar in 
the shape of lumps of rocksalt. Horses, cattle, and sheep are equally fond of salt, 
and suffer if itis not supplied them. Wild animals travel immense distances in 
search of salt. Salt marshes are the favourite pastures. ‘The desire for this natural 
condiment is therefore instinctive, Salt is admittedly the surest preventive of rot 
jn sheep and other diseases. By improving the appetite, salt hastens fattening. 
A properly salted diet has a marked effect upon the condition and appearances of 
horses, giving a finer and smoother coat. Anexcellent preventive of gall is to 
bathe the horse’s shoulders each evening with salt water. Wash the shoulders with 
clear water first. It cools and reduces inflammation. 


The following reasons why salt should be regularly supplied to farm stock 
are given in an able and comprehensive article entitled “The Importance of salt as 
an article of Diet,” by Professor A. P. Aitken, D.Sc., in the Veterinarian. 


1. Because in the blood of animals there is six or seven times more sodium 
than potassium, and that the composition of the blood is constant. 

2. Tokeep animals in good health a definite amount of common salt must 
be assimilated. 


8. The excess of potassium salts in vegetable foods causes by chemical 
exchange an abnormal loss of common salt. This is proved by the fact that the 
craving of an animal for common salt is most noticeable when the food contains a 
large proportion of potassium salts, such as wheat, barley, oats, potatoes, beans, 
and peas. 


4. The addition of salt to animal food increases the appetite, promotes the 
repair of tissue by its searching diffusion through the body, and stimulates the 
rapid using up of its waste products. 


5. Boussingault’s experiments showed that salt increases muscular vigour 
and activity, and improves their general appearance and condition. 


MILK PRODUCTION AND SALT. 
(Reprinted by permission from ‘‘ Farm, Field and Fireside.”) 


‘“‘ Free access to salt is advantageous to livestock, a fact which has not been 
so widely accepted as could have been expected. It is regarded generally as import- 
ant from a health point of view, but it is doubtful whether many are aware of the 
influence which salt may have on the production of milk. Ifa cow is in good and 
sturdy health, it may be expected to produce more and better milk than an animal 
in poorcondition. Experiments have recently been made to ascertain whether the 
giving of salt to dairy cows has any direct bearing on the supply of milk, and the 
results have been of a character which will be surprising to many who attach little 
importance to providing salt for their cattle. Salt they must have in some form or 
other, and if it is supplied to them in suitable quantities and ways, they will take 
sufficient and no more for their own benefit. For abouta month, from June 20th to 
July 18th, three cows were kept without salt, and the milk from each weighed twice 
daily from the 4th to 18th July, when they gave 454 lb. From July 18th to August 
Ist the same cows received 4 oz. of salt each, and during that time the milk showed 
an increase of 110]b.; the weight being 5641b. From this experiment it appears 
that there was aconsiderable gain, which would pay admirably anyone to keep his 


stock well supplied with salt; and it may also be added asanother good custom to 
5 
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follow, to keep plenty of fresh water where it can be always accessible. Whilst the 
salt costs less than }d., the increase of milk was worth from 6s. to 7s.,a@ very large 
profit on an insignificant outlay. It may be that nobody who begins to place salt 
regularly before his stock may find such a large profit result from it as in this case, 
but it is more than likely that he may improve their condition to such an extent 
that the milk secretion will increase, and he will gain some profit from it, even if 
not to the large extent which is shown by this experiment.” 


SWEETENING FODDER. 


For sweetening and preserving fodder, and to prevent hay from fermenting 
and becoming mouldy when stacked, the antiseptic properties of salt make ita 
most valuable remedy. Sprinkle salt over every layer of 2 ft. in the central part of 
the stack. Coarse salt is the best for this purpose. 


SALT FOR DAIRY PURPOSES. 


Too much care and judgement cannot be exercised in choosing salt for dairy 
purposes, as upon this depends, to a large extent, the saleable appearance and 
keeping quality of the products. A suitable quality of salt dissolves quickly with- 
out leaving behind a particle of “ grit,” and the butter or cheese will havea uniform 
taste and flavour, The “Ashton,” “Eureka,” “Yeoman,” “ Falcon,” and “ Black 
Horse,” brands of dairy salt are undoubtedly the most approved.—Indian Agricul- 
turist, Vol. XXXII, No. 10, October, 1907. 


PRINCIPLES OF TILLAGE AND ROTATION. 
By Wo. H, Day, B.A., Lecturer in Physics. 


It is the chief purpose ot tillage to improve the condition of the soil in order 
that it may the better minister to the plant, which needs moisture, air, warmth 
food, and proper sanitary environment. 


Perhaps the most important factor in crop production is the proper supply 
of moisture, for on this depend all the others. If the water is excessive, the soil is 
cold and germination and growth slow, air cannot reach the roots, and the plant 
suffocates, grows sickly, and refuses to assimilate the food. If, on the other hand, 
the water is insufficient, no amount of air, warmth or tood can avail to produce a 
crop. Hence we shall notice first, tillage in relation to soil moisture. 


It may be well at this juncture to inquire, ‘‘ Whence do crops draw their 
supply of moisture? Do they draw it mainly from the rains that fall throughout 
the growing season, or do they drawit rather from the store of water in the soil 
beneath, accumulated there from the April showers, the snows of winter, and the 
rains ofautumn?” This is a vital point, on it hangs the whole question of cultivation. 
If the supply is drawn mainly from the summer rains, then our cultivation must be 
such that the soil will absorb quickly the water of those summer rains, and rid 
itself quickly of the surplus; if itis drawn mainly from the spring, winter and 
autumn precipitation, then our cultivation must be varied accordingly. Whether 
they draw from the summer or winter precipitation, depends to a certain 
extent upon the season. During a very wet season plants feed largely upon 
current rains; but during a moderate or dry season they have to draw from 
the store below, because the evaporation from the soil and the transpiration 
by the plant exceed the amount of rainfall while the plants are growing. Let 
me: give you here the result of a little test we have made on this point. Last year 
was a vather dry season. We sowed wheat, peas, barley, and oats in four-gallon 
crocks, and set them outside where they received all the rain that fell during their 
period of growth, but this was found insufficient, and the crocks were watered at 
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intervals as necessary. The results were as follows :— 


TABLE SHOWING RAINFALL AND DEPTH OF WATER IN INCHES USED BY 
CROPS DURING A DRY SEASON. 


ee ee ee ee ee a eRe Cr oTiGTT TRG TRE nT ae a are 


Depth of rain Total depth Total depth 
Crop. hile crop aa goa of water used compared 
was growing. ; by crops. with rainfall. 
sis 10°51 12°09 22°60 2°15 
Pons ate ot 12°50 14°88 27°38 2°19 
Barley a3 791 10°61 18°52 2°25 
Oats aa 791 13:24 21°15 DAY 


That is, these crops, during their period of growth, used approximately two- 
and-one-quarter times as much water as fell in rain. Since the plants did not grow 
as large or strong as those in actual field conditions, we are safe in assuming that 
field crops used as muchas or even more than those in the crocks. Last season was 
about an average one. Thus we see that under ordinary conditions, if the crops are 
to be supplied with all the water they need, there must be a great store of it in the 
soil from which they may draw. Hence, inanticipation of an average or dry season, 
our treatment of the soil must put it in such a condition that it will retain a great 
deal of the spring, winter, and autumn precipitation. The crocks in 1905 were set 
on the root of the annex to our building during the early part of the season; but it 
was thought that possibly the loss there was very much in excess of what it would 
be at the ground. So about the middle of the season half the crocks were removed 
to the garden, part being set on the ground and part in the ground about level 
with it. Between the losses from the former and the latter, the scales showed no 
difference, though the loss from those on the roof was slightly greater than from 
those in the garden. But the first tests in any experiment are seldom made in just 
the same way as subsequent ones. This season (1906) all crocks were set in the 
ground in a field of barley, a path Jeading into the grain, and the crocks being set 
back in it on either side of the path. 


The crocks had acapacity of four gallons, were 10 inches in diameter, and 
about 12 or 18 inches deep, and caught all the rain that fell, The day they were set 
outside a very heavy rain fell,and having weighed them just before the rain, we 
weighed them again just after, and compared the result with our rain-gauge, It 
was found that the crocks had absorbed the whole shower. None of the rain was 
lost by drainage. Wehada drainage tube in the bottom of each crock, but not 
once during the whole season was the rain sufficient to saturate the soil and cause 
percolation, The quantity of rain required to saturate the soil depends on the 
amount of moisture in the soil when the rain comes. Wetested that point once 
during the season. We let the soil dry out untilthe grain began to wilt. The 
amount of water in thesoil at wilting point varies in different soils. This wasa 
loam, and by actual test was found to contain 7'3 per cent. water when the plants 
wilted. Water was added to the ecrocks until it began torun out of the drainage 
tube. When percolation had just ceased, they were weighed again, and it was 
found that to saturate the soil whichwas nine inches deep, it required two-and-one- 
half inches of water. That is, in time of drought when your crops begin to wilt 
it would require a rain of two-and-a-half inches to saturate the soil nine inches deep, 
That explains why it takes so much rain to ‘‘break the drought.” In all our records 
here we have nosuch rain in 24 hours. Only two or three times have we had as 
much as two inches. A rain of one-and-one-quarter inches would saturate the soil 
four one-half inches deep, but gravity and capillarity would carry part of the 
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water farther down, so that such a rain, which would still be a heavy one, would 
moisten the soil probably eight or ten inches. Since the soil is seldom sodry as to 
be at the wilting point, but generally contains from 15 to 20 per cent. of water and 
sometimes more, a rain of about one inch is often sufficient to cause percolation. 
A saturated loam contains about 30 to 85 per cent. water by weight. 

The season of 1906 was a very wet one during the growing time, and the 
same test resulted as follows :— 

TABLE SHOWING RAINFALL AND DEPTH OF WATER USED BY CROPS 
DURING A WET SEASON. 


Crop. | rept reat” | Depth lost by [Depth of water| jour ceed by| veompared 
was growing. drainage. added. crops. with rainfall. 
Wheat... 12°62 1:00 5°00 17:32 1°38 
IRCAS ies. 12°62 1:00 6:00 18°32 1°45 
Barley... 12‘62 1:00 6:50 18°82 1°49 
Oats... 12:62 1:00 6°25 18°47 | 1:47 


Thus we see that during a wet season the crops do not use as much water 
as during a dry one, only about 18 or 19 inches in 1906, as compared with 28 or 24 
inches in 1905, although the supply was much more abundant. Still they usep 
about one-half more than the rainfall; but any soil, whatever its condition, retains 
enough of the spring and winter precipitation to supply this deficiency. The table 
also shows that part of the rain was carried away in drainage. In actual field con- 
ditions the amount to be thus removed would be much greater. Moreover, itisa 
matter of common observation that excessive water standing in the soil for 
48 hours or more is very injurious to plant life. Hence, during a wet season it is 


our chief concern to remove the surplus water before its presence becomes dangerous 
to the crop. 


Now it is a curious coincidence, or shall I say a provision of nature, that in 
most soils the conditions which, ina dry season, make for the retention of great 
stoves of the winter and spring precipitation, and the subsequent conservation 
thereof, are the very conditions that in a wet season rid the soil most quickly of the 
surplus water. It behoves us, then, to inquire what these conditions are. First 
and foremost a proper soil texture, a grandular condition not too fine nor too coarse, 
neither too compact nor too loose. Let me illustrate this by a simple experiment. 
Here are two brass tubes with sieve bottoms. Equal weights of loam were placed 
in them. In tube No. I the soil was packed to field conditions ; in tube No. 2 it was 
left as loose and open as possible. Water was poured carefully into each and 
allowed to soak through. When both soils were just filled with water, the loose 
one contained 34 per cent. more than the compact. In soil six inches deep this is 
equivalent to one inch of rain, 7.e., if a loam is loosened up for a depth of six inches 
it will absorb one inch more than the compact soil before any of the water is lost 
by surface run off. The tubes were then let drain, and when all drainage had 
ceased it was found that the loose had retained 28 per cent. more water than the 
compact, which amounts to four-fifths of an inch in six inches of soil. This is equiva- 
lent to avery heavy rain. A further test was made with these two samples. We 
measured the rate of drainage, and it was found that the loose soil allowed water 
to pass through it more than twice as fast as the compact did. 


This illustration demonstrates one of the chief objects in fall-plowing, viz., 
the absorption and retention of water; it also teaches that deep ploughing will . 
_ achieve this object better than shallow plowing, and further that subsoiling may 


_— 
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be beaeficial, provided, of course, that the subsoil is left in the bottom of the furrow, 
as demanded by other conditions. It should be said here, however, that there are 
some soils, e-g., light sandy loam, which do not admit of loosening up to any great 
extent, for being of coarse texture they dry out very rapidly when loosened up, 
We may infer also that lands with open subsoils (not too open, of course,) will have 
greater reserve of water for the plants in time of drought than will those with 
close subsoils. And we might hence inquire if there is any means of improving the 
texture of subsoils of the latter class. In this connection we recall that it isa 
matter of common experience that well-drained soils will withstand a drought better 
than similar soils not so well drained, although the crops on both might look 
equally well at the commencement of the drought. This result, which, at first 
thought might not be expected, finds its explanation in the fact that the drainage 
always improves the texture of all the soil affected, subsoil as well as surface soil, 
and with improved texture the water-retaining capacity is increased. Thus, when 
the soil is in best condition for supplying water to the crops in a dry season, 
it is likewise most capable of protecting them during a wet one. 


But there is another aspect of soil moisture that during seasons of average 
or scant rainfall is equally as important as that already considered, viz., the 
conservation of the water after it has been stored in the soil. The one great source 
of loss is evaporation. Few, I believe, have any conception of how much water may 
be lost in this way. We have had the good fortune to devise a reliable apparatus for 
measuring the amount of evaporation from water surfaces, and have been making 
continuous tests since the middle of May, and I must confess that we have been 
surprised at the results. The College reservoir, which you have all seen, is approxi- 
mately 100 feet by 60 feet and 12 feet deep. How much water do you suppose 
evaporates from that reservoir per day, on an average, from May to October? Most 
people guess in gallons, and when we suggest barrels they look incredulous ; yet it is 
a fact that on an average during that whole period twenty barrels a day were lost by 
evaporation, a depth of one-fifth of an inch. The greatest loss on any one day was 
fifty barrels, which occurred between 6 o’clock on the evening of August 24th and 
6 o’clock on the evening of August 25th. The three days preceding had been 
excessively warm, but about 4 o’clock on the 24th the temperature dropped suddenly, 
and a very strong wind rose which continued throughout the night and the 
following day. 


In measuring the evaporation we use a graduated glass standpipe of water 
which feeds automatically into an evaporating cup,so arranged that the wind 
cannot blow the water out, although the evaporating surface is level with the top 
of the cup. The amount that has passed out of the standpipe gives the depth of 
water evaporated since last observation, and from this we can calculate the amount 
in barrels. When we have another season’s work on this and on evaporation from 
soils, we hope to publish a detailed report of our methods and our results. 


An evaporation of twenty barrelsa day from an area 100 feet by 60 feet is equal 
to about 140 barrels per acre. The amount will, of course, vary with the situation, 
exposure, temperature, etc. What the exact loss from soils would be during that 
period we are not yet in a position to say, that problem lies all before us; but, from 
preliminary tests, we have reason to believe that so long as the soil is bare and looks 
moist on the surface, evaporation is robbing it of its moisture about as fastas it 
takes water from the reservoir. But as soonas the soil looks dry, or 1s hidden by a 
crop, the rate of evaporation falls off very rapidly. 

These latter conditions are best brought about by cultivating and seeding as 
soon as the land is dry enough. If there are two plots of soil side by side, and one 
is cultivated and the other is not, the evaporation from the cultivated one is much 
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greater for a day or so than from the other, but this evaporation takes place chiefly 
from the loosened portion, and hence in a very short time, provided no rain falls. 
this layer becomes dry and acts as a blanket to protect the soil below, diminishing, 
the evaporation in one test we made by 62°5 per cent. Hence it is a matter of vital 
importance that the soil should be cultivated at the earliest possible moment. A 
delay of one week in this operation after the soil is fit will rob the soil of from one 
to two inches of water, an amount sufficient to tide the crop over the critical period 
of adrought. Deep cultivation is not advisable, for all of the loosened layer dries 
out in time of dry weather, and since the deep blanket is little, if any, more 
effective than the thinner one, the extra loss from the thicker blanket itself is not 
atoned for by greater saving of water in lower layers, and is therefore a net loss 
to the plant. 

With cereals the conservation of moisture by cultivation may be continued 
until the grain is nicely up. Ifa rain hascome, packing down the soil and destroying 
the loose blanket and thus setting up rapid evaporation again, it is good practice to 
run over the crop with a light harrow and restore the blanket. The saving in 
moisture will more than atone for any injury the harrow may do the young 
plants. With roots and other hoe-crops conservation of moisture may be continued 
throughout the whole season. Theoretically, they should be scuffied or cultivated 
after every heavy rain. This frequent working may not bealways possible, but it 
should be followed as closely as practicable. 

In humid sections, where the autumn rain is usually sufficient to saturate the 
soil, after-harvest conservation of moisture is not essential, and the customary 
ganging serves to sprout the weed seeds, and also, together with the fall plowing, to 
put the soil in condition to retain enough water for the ensuing crop. But in sub- 
humid or semi-arid regions the tillage right after harvest is essential for the purpose 
of conserving moisture, as well as for the reasons already given. 


Before leaving the question of soil moisture, Ishould like to refer briefly to 
the work in drainage that is being done by the department of Physics. Throughout 
the Province there are thousands of acres non-productive, or under-productive, at 
least, which, if drained, would be the very best of land. People are realizing this more 
and more, and drainage operations are being more generally undertaken than here- 
tofore. Butin many cases men are hesitating because they are not sure as to the 
best methods of going aboutit, whether they have fall enough, the best course for 
the drains, etc. The department of Physics is endeavouring to help these men. 
Anyone having such difficulties may have the assistance of a man from our depart- 
ment to take the levels of his land, determine the falls, locate the drains, give him a 
working plan of his farm or field, and advise him generally as to the best methods 
of operation. The condition upon which this service is rendered is that those 
wishing work done pay the railway fare, etc., of the person sent by us. When the 
applicant lives a considerable distance from Guelph, he sometimes clubs together 
with one or two of his neighbours who have work to be done, each paying a share of 
the expenses. 


We have done a great deal of this work during the past season, and the men 
for whom we have done it express themselves very strongly on the b enefits derived. 
I mention it here because of its connection with the subject in hand, and also in the 
hope of making the scheme more widely known. For the initiation of the plan, I 
wish to give due credit to Professor Reynolds, my predecessor, in the department. 

Another important soil factor is proper temperature. There isa certain 
temperature at which each kind of seed germinates best. Of the more common 
cereals, wheat has the lowest germinating temperature at about 70°, barely, oats 
and peas probably in the order named, at about 80°. This may throw some light 
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upon a result obtained by the Experimental Department. By several years’ tests 
they have shown that the order in which these grains should be sowed is, first 
wheat, second barley, third oats, and lastly peas. And in testing six different dates 
of seeding at intervals of one week, they have shown that for wheat and barley the 
first sowing is the best, but for oats and peas the second, Temperature is undoubt- 
edly one of the factors producing this result. This question and that of soil 
moisture are very intimately related. A wet soilis acold soil, but a dry oneisa 
warm one. The seed bed of a well-drained, well-tilled soil will be from 5° to 15° 
warmer than that of a poorly drained, poorly tilled one. The reason for this is 
found in two facts: (1) The behaviour of different substances toward heat. It is 
more difficult to raise one pound of water one degree in temperature than one pound 
of any other substance in the soil. Thesame heat would warm dry sand 10°, dry 
clay 7°, dry loam 7°, dry muck or humus 5°, would warm the same weight of water 
only 1°. This may easily be proven. Take a pound of water and a pound of sand at 
the same temperature. Heat the sand 11° and put it in the water. The temperature 
of the; water will rise 1°, the temperature of the sand fall 10°. Again, take two 
samples of the same soil, one saturated, thatis, holding all the water it can, the 
other half saturated. The heat that will raise saturated loam 8° will raise half 
saturated loam 4°5°; and, by the way,a half saturated soilis in about the best 
condition for tillage, for germination, and for plant: growth. Hence, from a tem- 
perature standpoint, you can see how essential itis that the soil should not be too 
wet. (2) Evaporation cools thesoil. That this is so [ can prove to you in this simple 
way: Hereare two thermometers. They both read 67°. Here is a wet linen sack 
that just fits the bulb. One would think it should be the same temperature as the 
thermometers, for all have been lying here side by side. Islip the wet sack on one 
thermometer and watch the result. The wet bulb reads 50°, 7.e., 8° lower than the 
dry bulb. These readings would vary for different conditions. The only possible 
cause for this phenomenon is the evaporation from the gauze. The heat from the 
thermometer is going into the gauze and into the water and evaporating the water. 
You may take a certain amount of water and heat it from freezing point to boiling 
point. Youcannot make the water any hotter, yet the flame is sending more heat 
into itall the time. Whatis becoming of that heat? It is being used to turn the 
water into vapour, or steam, as we say. It takes 5°35 timesas much heat to turn 
the water into vapour as it does to heat it from freezing to boiling. In evaporation 
the same thing is true, only, since there is no fire to supply the heat, it must come 

rom the water itself, and herce the water is colder than the surrounding air. The 
very same phenomenon occurs wherever evaporation takes place. Hence, the 
sooner you get that dry blanket of soil on thesurface and check the evaporation, 
the sooner will that soil become warm and suitable for seed-germination and plant 
growth. 


A third soil factor in crop production isthe proper supply of air. Woaoether 
the roots actually breathe this air as the leaves do has never been decided, but the 
fact remains that they can no more do without it than the leaves can. But absolute 
exclusion of fresh air occurs only when the soil is.filled with water. Soils in a good 
state of cultivation permit sufficient change of air for all our crops but the legumes. 
We have been testing this point both last year and this year, and that is the 
conclusion we have arrived at. Peas, beans, clover, cow-peas, vetches, etc., would 
all be benefited by more air than reaches the roots under ordinary conditions. This 
May explain why peas do so well on sod; the soil is open in texture and allows much 
interchange of air. 


Perhaps it may be interesting to note some of the agencies that promote 
aeration. First, there is change of temperature of the goil. The air in the soil 
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expands as it is heated, and thus some of it is driven into the atmosphere. If the 
rise in temperature amounts to 10° when the temperature of the soil stands at.45’, 
then one-fifth of the air in the heated zone is expelled ; and if it amounts to 20°, then 
one-twenty-fifth is expelled, and so on. The change of atmospheric pressure also 
aids. If the pressure fall half an inch, the air expands and about one-sixtieth of it 
escapes ; if the pressure falls one inch, one-thirtieth escapes. Rain is a very potent 
factor. As the water sinks into the ground, an equal volume of air must be dis- 
placed. As it passes away, by drainage, by evaporation, or by absorption into the 
plant, the air is drawn into the soil again. Drainage aids very materially. When 
rain falls on undrained land, the imprisoned air must escape upward through the 
water as the water sinks down; the two actions thus opposing one another, the air 
escapes very slowly, often so slowly that large quantities of water, being unable to 
make their way into the soil, run off the surface and are lost. But if the soil is well 
drained some of this run-off may be prevented, the imprisoned air escaping 
downward through the drains as the weight of water above increases, fresh air 
following the rain into the soil. This gives us another reason for the great supe- 
riority of the drained soil over the undrained. Proper tillage increases the efficiency 
of all these agencies of aeration. 

Another factor, and one that is gaining some prominence at the present time, 
is a proper sanitary environment for the roots. The latest investigations of the 
Bureau of Agriculture at Washington arouse the suspicion that the apparent 
‘‘exhaustion ” of soils is not due so much to the depletion of the stock of plant food 
as to the lack of proper sanitary condition. Animals forced to exist in an atmosphere 
rendered foul by their own poisonous exhalations soon cease to thrive; the plant 
above ground likewise gives up waste products, which if not removed, become a 
menace to its safety ; is it not therefore natural to expect that from the roots of the 
plant also there are excreta that, if allowed to accumulate, threaten its very 
existence ? As proper ventilation is necessary to insure the health of the animal, as 
diffusion, drafts and winds must bring fresh air to the leaves, so must tillage or 
other treatment purge the soil of the injurious substances cast off by the roots. In 
this purifying process it is believed that air, and therefore cultivation and drainage, 
plays an important part, certain fertilizer ingredients are effective under certain 
conditions, but more potent still is organic matter in the form of humus. There is 
another method, however, of eliminating the toxic or poisonous effects of these 
excreta. Whatever they may be, it appears that those cast off by one variety of 
plant are not, as arule, injurious to another variety, hence the possibility of rotations 
of crops. By the time the first crop comes round again, the intervening cultivations 
having stirred up the soil, exposed it to the weathering processes, allowed the air to 
enter in and permitted the humus to do its work, all the excretions injurious to that 
crop have been removed or neutralized and we secure a yield equal to the last one. 
Hence it is that by proper rotation we may go on cropping our fields from year to 
year, cropping them indefinitely, without any apparent exhaustion, and indeed by 
wise rotation even increasing the yield.—Ontario Department of Agriculture, 
Bulletin 156, March, 1907. 
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INNOCUOUS COFFEE. 


Coffee can now be produced absolutely free from caffeine. The Coffee 
Trading Company in Bremen is reaping the benefit of this invention. This com- 
pany owns a factory which is under the control of the chemical laboratory, ‘‘ Tren- 
senius,” at Wiesbaden. There all the caffeine is extracted from the raw coffee 
berries. This system has already been patented in most of the civilised countries. 
Coffee freed from all caffeine hardly contains any substance which acts dele- 
teriously on the nervous system. Experiments made in hospitals go to prove that 
it can safely be given to patients suffering from heart, nerve, or stomach complaints 
without injuring them in the slightest degree. The coffee retains all its original 
flavour after this treatment. Since October, 1907, coffee free from all caffeine is 
sold by all grocers in Germany at the same price as ordinary coffee, Since caffeine 
is sold for medical purposes, the expenses for extracting it from the coffee will 
easily be covered. The factory is capable of an output of 1,000 cwts. a day.— 
The International, a Review of the World’s Progress, No. 1, Vol. 1, December. 


EDIBLE OIL FROM SAFFLOWER SEED. 


(Carthamus Tinctorius, Linn.) 


The following memorandum drawn up by M.R, Ry. Rao Bahadur C. K. 
Subba‘Rau Avergal, B.a., Acting Government Botanist, Madras, and communicated 
to the Central Agricultural Committee by the Director of Agriculture, Madras, 
has been printed for general information :— 

In the Tamil districts of Madura and Tinnevelly as well as inthe Telugu 
districts of Cuddapah, Anantapur, Bellary, and Kurnool, safflower seed is culti- 
vated on the margins of black cotton soil fields for preventing cattle trespassing 
into cholam and other crops. 


While the ryots of the Telugu districts named above are accustomed to 
have the safflower seed crushed in an oil-mill after itis husked and winnowed, 
and thereby get an oil which is used for all purposes for which gingelly oil (Sesamum 
indicum) is used, the ryots of Madura and Tinnevelly only extract a lamp oil of no 
market value whatever, by the boiling processin the same way as they do castor- 
oil (Ricinis communis), and throw away the refuse. In the Telugu districts, the 
refuse of the oil-mill is used for feeding cattle or for manure. 


In the Telugu districts safflower oil is sold in the bazaars at about 10 annas 
per Madras measure, and the oilcake at 3 to 34 Madras maunds, of 26 1b. each per 
rupee, so that the price per candy is about Rs. 7. @ 


In the Telugu as well as in the Tamil districts mentioned above, fried 
safflower seed is ground together with tamarind, salt and fried chillies and made 
into chutney. Roasted safflower seed mixed with fried rice-wafers, Bengal gram, 
etc., issold inthe bazaars in some of the Telugu districts named above, while in 
the Otapidaram Taluk, fried safflower seed is used by some people in making curry 
powder for fragrance sake. 


On the 5th instant Mr. C. K. Subba Rau, the Acting Government Botanist, 
had the kernels obtained from forty Madras measures of safflower seed by grinding 
itin astone mill of particular kind received from Tadpatri, crushed in an oil-mill 
at Pothimuttur, three miles from Otapidaram, in the presence of the Tahsildar, 
and a number of other people, and obtained 43 Madras measures of sweet smelling oil. 
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He convened a meeting of ryots and other people at Otapidaram on the 
evening of the 6th instant, and distributed to them cakes called Amavadai fried 
exclusively in safflower oil. The people said that the cakes tasted as wellas if they 
had been fried in ghee. At Pothimuttur the cake was greedily eaten by bullocks. 

Eight measures of safflower seed generally give one measure of oil by the 
boiling process. The proportion of oil obtained by milling at Pothimuttur was 
slightly smaller. More oil could have been obtained by presenting a burning toreh 
to the crushed mass of seed in the mill round and round while the pestle was turn- 
ing. This was not done lest the oil should acquire a smoky flavour. The seed 
produced in the Tamil districts is small as compared with what is produced in the 
Telugu districts. If good seed obtained from the Telugu districts be sown in the 
Tamil districts, the safflower seed then produced would give a larger proportion of oil. 
—The Central Agricultural Committee, Madras, Circular No. 23. 


REPORT ON THE RICE INDUSTRY IN THE UNITED STATES. 
By Mr. E. SEymour BELL, | 
British Commercial Agent in the United States. 

AREA CULTIVATED AND YIELD.—Rice cultivation in the United States has 
become an important industry. During the fiscal year 1898-99, the production of rice 
in this country was 250,280,221 1b., the land under rice cultivation was 342,218 acres. 
This year it is calculated that the yield will be about 470,000,000 lb., the land planted 
with rice being 648,400 acres. 

Imports.—Notwithstanding this large increase it is still insufficient to meet 
the home demand. The quantity of rice of all sorts imported during the last fiscal 
year amounted to 154,221,772 1b., chiefly through San Francisco and New York. 

Expcrts.—The exportation of rice has increased considerably during the last 
two years. This is shown in the following figures :— 

EXPORTS OF WHOLE RICE. 


Fiscal Year. Rate pe Month. 
1901-02 ts athe ai uae 51,000 
1902-03 oe A ue ay 44,000 
1903-04 Ree MAS aoe wy 197,000 
1904-05 (three months) a we 419,665 

EXPORTS OF RICE BRAN, MEAL AND POLISH. 

Fiscal Year. Rate aa Month, 
1901-02 Em apy ie Ae 2,414,000 
1902-03 hl ae AM iy, 1,601,000 
1903-04 wet Bl Bon BAS 2,228,000 
1904-05 (three months) ie bo 1,686,000 


CULTIVATION.—Before 1860 the rice production in the United States was 
practically limited to the alluvial lands of the Carolinas, Georgia, Florida and Loui- 
siana. When labour conditions were altered after the Civil War the production in 
the Eastern States decreased considerably. When machinery was adapted to rice 
production, and it was discovered that the prairie lands of South-western Louisiana 
and Southern Texas with their impervious subsoils would dry before the rice harvest 
sufficiently to support machinery, there was a revolution in the rice industry. 

Fifteen years ago there was scarcely a barrel of commercial rice produced 
in what is now known as the prairie rice section of Texas, which extends 400 miles 
along the Gulf coast, and contains some of the most fertile lands on this continent. 
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These lands were valued at 25 cents to 1 dollar 50 cents per acre. To-day improved 
lands are worth on an average 12 dollars 50 cents per acre. Within the territory 
there are about thirty rice mills with a daily capacity of over 20,000 barrels of rice. 


The rice belt of Louisiana and Texas comprises a section of prairie land 
bordering on the Gulf of Mexico and extending westward from the parish of St. Mary, 
along the coast of Louisiana, 140 miles to the Sabine River, and thence about 400 
miles along the Texas coast to Brownsville on the Rio Grande, with an average 
width of 60 miles and a mean elevation of from 6 to 40 feet above the sea level. 


By 1898 the canal and the deep-well system of irrigation had been satis- 
factorily tested, and the rice industry was rapidly extending along safe lines. At 
this date it was found that too large a percentage of the machine-handled rice was 
liable to breakage in milling. The attention of the United States Department of 
Agriculture was called to this fact, and measures were immediately taken to remedy 
the defect and to overcome the difficulty by the introduction of new varieties. 
The Department’s work resulted in the introduction of a variety from Japan known 
as Kiushu, which has given very satisfactorily results. 


The Kiushu variety is known for its short thick kernels and thin hull. It 
takes on but little polish, and the percentage of bran is small. 


In the evolution of this industry further difficulties became apparent, 
While rice could be successfully planted during a period of nearly four months— 
March, April, May and June—it all ripened at nearly the same time, giving only 
about one month tor harvest, against four months for planting; thatis, it was 
demonstrated that the harvest could not be prolonged in proportion to the period 
of planting where only one variety of rice seed was used. The varieties planted 
developed this peculiar characteristic, that whether planted in March or June 
they would mature at about the same time, those planted later developing in every 
instance with increased rapidity. The harvest is the season of high wages, and 
the limited harvest period increased the expenses and prevented the use of the 
necessary care properly to cure, thresh and store the crop, thus greatly augmenting 
the cost and reducing the quality of the rice. If the period of the harvest could be 
materially lengthened, every grower could produce from 50 to 100 per cent. more 
rice. Onefarmer with asingle helper and good teams can prepare the land and 
plant 200 to 300 acres of rice. It would be difficult to cut more than 100 to 150 acres 
with the same help, but if the harvest could be extended over three months’ 
time, then the labourers who planted the crop could in the main harvest 
it. It became evident that this result could be obtained only by planting 
early, medium and late maturing varieties, and that these varieties 
must be rices of fixed characteristics and habits of growth. Such, with few 
exceptions, can be found only in Asiatic countries, where centuries of uniform 
conditions of climate and culture have established fixed habits of growth in certain 
varieties of rice. 1t has been found that American rice growers using imported 
Japanese seed have several points of superiority over the home-grown rice. It has 
generally been noted that the vitality and germinating power of the imported seed 
were nearly 40 per cent. greater than that of domestic seed. The imported seed 
averaged better colour and was freer from rust than much of the domestic. lt was 
less liable to the chalky and break under the milling process. 


SELECTION OF LAND.—In selecting land for the growing of rice the first 
choice is along some river or stream where the water rises and falls with the tide 
and yet is not brackish, where the land is low enough to be flooded at high tide, 
and at the same time high enough to be well drained at low tide. These lands 
permit of the best irrigation that are from 12 inches below high tide and 3 feet above 
low tide. Onsuch fields water can be raised sufficiently high on all the grain, and 
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the drainage given by 3 feet is rapid and effective. Tidal deltas are largely given 
over to rice culture. In such localities land is selected far enough from the sea to 
get fresh water. Suitable lands, however, are found in many places where these 
conditions are not found, none of which can be regarded as absolutely essential. 
There are good rice lands that do not border on and are not near streams affected 
by the tide. There are rice lands above high tide and rice lands below low tide and 
rice lands so close to the ocean that the water of bordering streams is as brackish as 
the brine from thesea. A rice-producing soil, if above high tide or so near the 
ocean that the water from a bordering stream cannot be used, may be irrigated by 
water from wells, reservoirs or inland lakes; if below tide, it may be drained by 
pumps. 

While low-lying areas easily irrigated and drained constitute the principal 
part of the acreage used for rice culture, there are fertile uplands, lands that cannot 
be irrigated in any way, that produce some varieties of rice. Onsuch lands, how- 
ever, the yield issmall andthe quality ofteninferior. Experiments have shown 
that there are large areas in the United States where upland rice can be grown ata 
profit. Marshes are found on the highlands of Georgia and the Carolinas that are 
easily irrigated and drained. 


Medium loams, underlaid by a stiff subsoil, are well suited for growing rice. 
The substratum facilitates drainage and makes the land firm enough to allow the 
use of harvesting machinery. Among these are the lands formed by the decomposi- 
tion of vegetation and deposits from the fresh water carried in the small streams 
from the interior which are distributed over the lands at high tide, and also the lands 
reclaimed from the marshes or swamps. Only such marshes as can be drained and 
irrigated from reservoirs, or by water pumped from fresh water streams can be 
utilised. Lands that are much elevated above the tide water are usually too poor 
for the profitable cultivation of rice. Soils containing a large percentage of gravel 
or sand are not suitable for this industry, from the fact that they dry too readily 
and will not hold sufficient moisture, A sandy soil, however, is sometimes found 
with a subsoil stiff enough to prevent the land from becoming too dry. On such 
lands one or two medium crops can be raised, seldom more: 

Varieties of rice differ in shape, size and colour of grain in the proportion of 
food contained and in fiavour. 

In the Atlantic Coast States there are two principal varieties, the ‘‘ gold seed ” 
and the ‘“‘ white rice.” The ‘“‘ gold seed ” derives its name from the yellowish colour of 
the husk when ripe. This variety is extensively grown in the low lands of North and 
South Carolina, and is famous for its yield and quality. The ‘‘ white rice” takes its 
name from the whitish colour of its husk and is valued for its early maturity. In the 
late plantings, which are in June, this variety is usually sown. 


IRRIGATION.—The methods of irrigation are various and often crude, in fact 
the system of the colonial planter is still in use in many places. A common practice 
is the following :— 


Suitable land being selected, a bank ahout 6 teet high, 35 feet wide at the 
bott om and 12feet on the top, is thrown up along the river. A main canal is then 
cut, which reaches from the river through the plantation. On each side of this 
main canal, and running parallel with it, banks are thrown up, which join the bank 
along the river and follow the main canal throughout its entire length. Along these 
banks are fields or squares formed by check banks, some of which run at right angles, 
some parallel to the main canal. Within each of these squares, and about 20 feet 
from its bank, isa marginal canal or face ditch. Within this occurs the last and 
final division of the rice field. ‘These divisions, called beds, are strips of land 
about 50 feet wide and of various lengths, formed by parallel ditches extending 
from the marginai canal on one side of the field to the marginal canal on the 
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opposite side. Face ditches usually measure about 3 feet in width and 8 or 4 feet 
indepth. The canals aresmaller than formerly. Some of the old canals, however, 
measuring 6 feet deep and 40 feet wide are still extent. 


The state of the land, the kind of soil and the nature of the subsoil determine 
the size of the field, which varies from 5 to 35 acres. Fields are laid off in such a 
way as to be well flooded and effectively drained. If the slope is considerable the 
field is small. If the slopeis gentle the field is large. Effective drainage, however 
is not the only consideration in laying out the rice field. The land must beso graded 
that the water will stand at about equal depths in all places. Canals and ditches 
must be so constructed that each division may be independently flooded or drained: 

The surface, to be properly irrigated, should have auniform grade. An 
uneven surface requires more labour, produces smaller crops, and in the end damages 
the crop itself. Too much water in some places, and too little in others, soon show 
injurious effects on the soil. On each field the crop does not ripen uniformly ; the 
field shows alternate patches of yellow and green, and the grain when harvested is 
found very inferior in quality. The planter whose crop is uniform in quality knows 
the value of applying water evenly over the entire surface. The rice lands of the 
Gulf and Atlantic State have a very gentle slope, and do not, as a rule, require 
much grading. 

Drainage is very essential to rice culture. Planting, cultivating and 
harvesting all depend, to a considerable extent, on drainage. On grounds insuffi- 
ciently drained planting is never well done, for the ground cannot be put in con. 
dition. Cultivation is greatly impeded, men cannot go on the fields to work, the 
ground cannot be stirred, and weeds and noxious grasses flourish. 

Before the crop can be harvested it is necessary that the field be drained. 
When the land is wetthe harvester works at a great disadvantage; the fields are 
dug up by the labourers; the surface becomes sodden and sour. On account of the 
insufficient drainage the grain is often taken from the fields tosome high place 
where it is stacked and cured. 


PREPARATION OF THE LAND.—In the Carolinas and Georgia the lands, as a 
rule, are prepared for planting in December and January. The ground is ploughed 
3 or 4 inches deep, run over with a disc harrow, and then a roller, breaking up the 
clods and making the surface level and compact. In different sections the time for 
ploughing varies and the methods differ. In some instances the soil is so stiff that it 
is necessary to flood the fields before they can be ploughed, 

Rice isa shallow feeder. Some planters are, therefore, of the opinion that deep 
ploughing is unnecessary. It might appear, however, that deep ploughing would 
give new land each year for the plant. In upland culture the ground is prepared as 
it is for corn, and in North Carolina the crop is raised in much the same way. 

On lands that are flooded by river that carry a rich sediment, sufficient 
nutritive material may be deposited toinsure its continued fertility. On lands not 
so favourably situated the soil becomes greatly impoverished if some fertiliser is 
not used. Many different kinds of fertilisers are in use in the rice belt. Among 
these are cotton seed meal, blood and bone, kainit and tankage. The last named is a 
special mixture for these lands. Mostfertilisers contain a large percentage of potash, 
and are spread with very satisfactory results. 

In North Carolina, where the upland rice is grown, fertilisers are little used. 
Sut where they are used the product is heavier and the yield per acre greater. On 
oie plantation in this State, where acid phosphate was experimented with, the 
yield was 12 bushels more to the acre, and weighed 4lb. more to the bushel. The 
amount spread per acre was 300lb. Asa rule the application of fertilisers has been 
followed by gains in the crops sufficient to make it a paying investment. 

(To be continued.) 
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THE CENTRAL AGRICULTURAL COMMITTEE, MADRAS, 
ADVANTAGES OF TRANSPLANTING PADDY. 


The following article on “the Advantages of Transplanting Paddy,” contri- 
buted to the August number of the Agricultural Gazette of Central Provinces for 
1907, by Mr. D. Clouston, M.A.,B.Sc., Deputy Director of Agriculture, Central 
Provinces, is reprinted for general information in continuation of our Circular No. 14 
on ‘‘ Transplanting in Paddy Cultivation.” 


The five methods of ‘sowing paddy practised in these Provinces are as 
(1) transplanting, (2) biasi, (8) broadeasting without biasi, (4) sowing in lines, and 
(5) lehit. Where transplanting is followed, the seed is first sown ina well-manured 
nursery bed, and when the seedlings are about 9 inches high, they are planted out 
in the plots where the crop is to be grown. In biasi the seed is first sown broadcast, 
and the plants are afterwards thinned out by working the country plough in the field, 
When this thinning process is omitted, the seed is sown broadcast without any subse- 
quent biasi, and the method is knownas broadcasting. In the process known as Lehi, 
the seed is artificially germinated and then sown. By the fourth method, the seed 
is sown in lines by means of a light three drill. This latter method is but seldom 
practised in these Provinces, and has not, therefore, been included in the experi- 
ments of the Raipur Government Farm. 


In an article which appeared in the November number of this Gazette in 
1906, a detailed account was given of the method of transplanting; this article will 
deal with the results obtained from experiments conducted on the Raipur Farm 
in which this method is compared with the other three commonly practised. These 


s . . ° ° . . ? 
experiments were carried out in Series ‘‘ A” and “B”; ‘‘ A” being irrigated and ‘‘ B’ 
unirrigated. 


Both series of plots were uniformly manured with cattle-dung at the rate 
of 20 lb. of nitrogen per acre. The plots are each 1/10th of an acre in area. The 
results obtained from Series ‘‘ A” are given in statement below :— 
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Outturn per acre in lb, att =) icone 
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Method of ae | Bae |e 
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Grain. | Straw, | Grain. | Straw. | Grain. | Straw. | © Bie a 

< io) <' 
| Rs, A. | Rs, A. | Rg. A. 
1 Transplanting 1,940 1,440 1,630 1,050 1,840 1,340 | 46 11} 8 14 |+87 18 
2 Biasi --| 1,450 1,0.0 430 340 1,600 1,240 | 29 0/10 2 /+18 14 
3 Broadcasting .. 750 640 740 580 1,240 69) | 23 5] 6 14/416 7 
4 Lehi AG 930 1,010 470 410 790 570 |19 0/10 7/|+ 8 9 


The transplanted plot has done best every year, and has yielded a net profit 
that is double that of the second best plot, i.e., No.11. Itis often stated by culti- 
vators who have never tried transplanting that it is suitable for irrigated paddy 
only, and that even then it is not profitable on account of the additional 
cost of labour involved. The results of this series of experiments prove 
that both these statements are doubtful, for the plots were not irrigated, and 
in calculating the profits derived from them, the cost of cultivation has been 
deducted in each case. 
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Transplanted rice grown under irrigation gives a still higher profit, despite 
the fact that the cost of cultivation in this case is increased by a water rate of 
Rs. 1:14 per acre. The results of the series are shown below :— 


= : aa 
Outturn per acre in lb. Pore = 3 
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—— ge [a8] 2 
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Rs. A.| Rs. A.| Rs, A. 
1 Transplanting 2,000 560 1,940 1,220 1,940 1,480 }50 11]10 12] 389 15 
2 Biasi --| 1,630 1,040 1,610 1,660 1,240 1,150 | 39 11)12 Oj] 27 12 
3 Broadcasting .. 960 700 1,190 970 1,220 1,410 |30 5] 8 12/21 ° 9 
4 Lehi ws 770. | 1,270 1,120 840 730 690 | 24 11 | 12 oh TE 


With the exception of broadcasting, transplanting is the cheapest of all the 
methods experimented with, as it reduces the weeding charges very considerably. 
The weeds are so thoroughly eradicated by the ploughing given to the plot before 
transplanting that after-weeding is seldom necessary. The figures given above 
show the actual cost of cultivation by each method on the Raipur Farm, from 
which it will be seen that the extra cost of transplanting is much less than the extra 
cost of weeding entailed by other methods of cultivation. A most important factor 
in the cost of cultivation is pot, whilst biasi requires about 80 to 100 Ib. of seed per 
acre, transplanting requires only 20 to 30 lb. of seed per acre, 


In the Chattisgarh Division of these Provinces there are about 2,850,000 acres 
cropped annually with paddy, out of which only about 37,750 acres transplanted, 
so that this method is seldom practised. The annual monetary loss suffered by the 
cultivators in consequence must amount to crores of rupees. One of the most 
important lines of work now being taken up by the Agricultural Department in 
this tract is todemonstrate the advantages of this method on small Demonstration 
Farms. By presenting this method in all its details on a field scale, it is believed that 
it will recommend itself to the rice-growers of this tract, and that it will be the 
means of materially adding to the farming profits of this class. The rice cultivators 
of Chattisgarh should give a careful trial to the system of transplanting. The 
outturn is much larger than by the biasi system, and in ordinary years the crop will 
grow quite as well without irrigation, Transplanted rice requires more rainfall, 
but there seems at least to be no good reason why this method should not be 
followed in all rice land commanded by irrigation, 


H. E. HOUGHTON, 
P. RAJARATNA, Mudaliar, 
Honorary Secretaries, 
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Indian Bees. 


(An Abstract of an Article entitled Les Abeilles du sud de Linde, 
contributed by J. Castets, 8.J., to the Revue des Questions Scientifiques, Bruxelles, 
October, 1893.) 

The author, stationed at Trichinopcly, first pupil and subsequently professor 
in the Jesuits’ College of that place, through the kindness of M. M. Oberthiir, the well- 
known Entomologist, has been able to opena local museum as the result of observa- 
tions made in the course of excursions to the hills froma villa on an arm of the 
Cauvery. One day, in May, 1889, at the height of the hot weather a terrible buzzing 
was heard, which proved to be from a huge swarm of bees that had invaded the single 
enormous hall of the ground floor of this villa; a swarm in comparison with which the 
biggest swarms of Apis Mellifica or even several such swarms joined together, would 
be insignificant. Theswarm hung froma beam, forming a bunch about a metre in 
diameter and 20 centimetres thick. Scarcely two hours after a similar swarm 
settled on the next beam. This resulted in a deadly fight, and in the defeat and flight 
of the first swarm, which however left a comb as big as one’s hand. From this 
started the author’s interest in bees in spite of the aggressive character they had 
shown. The bees took no notice so long as no one disturbed them, and people could go 
and come into the room asif nothing were there. In two and a half months an enor- 
mous comb was built with large honey cells projecting on two sides. The author 
tried to have the bees kept there, but was obliged to see to their removal. His ori- 
ginal intention was to obtain a comb entire with all its cells and specimens of the 
drones, queen and workers. A box was made 1} metres long, almost as deep and about 
30 centimetres broad, with two large openings at the bottom and several holes in the 
middle, the latter to receive the strong pegs which were to support the combs. By 
means of this the whole was successfully removed, but through the heat and jolting 
of the journey a part of the mass gave way and two-thirds of the bees were drowned 
in the honey. The author now determined not to wait for bees but to goand search 
for them. The result of expeditions proved that there are four kinds of bees in the 
district. Apisindica, Apis dorsata (the subject of the first experiment), Apis florea or 
Socialis and one small Trigonalid (parasitic bee) Trigona iridipennis. The author could 
learn nothing further from books except these names,|a little about how bees work and 
a few details about Apis indica. It was possible, nevertheless, to make observations, 
as the swarms could be found every where, often in exposed §places. JA pistndica holds 
the first rank, not on account of its size but on account of its resemblance ,to the 
European bee. The author inclines to the opinion that the Indian bee is the parent 
stock from which Apis mellifica comes. Inspite of this, hitherto (up to 1893) no one has 
taken any notice of this bee in spite of its universality in India and cf its adaptability 
to every variety of climate to be found in this country. It varies with climatic con- 
ditions, which is its most interesting point. Thus a specimen of Apis indica sent from 
Ceylon and probably caught on the highlands near Kandy;has been described as Apis 
Peroni, though it is evident on examination that it is only a local variety resembling 
the bees found at Timor, an island in Malay Archipelago, The author even thinks 
that the following bees are only variations of the same breed, viz., A. mellifica, 
indica, fasciata, Adansoni and perhaps rufescens. The easiness of crossing the second 
and third varieties with Apis mellifica and the marked fusion of characteristics 
confirm this view. The bee of the plains may be described as follows :—Length of 
workers 11'5 millimetres. Abdomen banded alternately with light yellow ochre and 
brown ochre, darkening more and more towards the extremity, general tint a little 
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lighter than Apis mellifica. Males about the same length as the workers, but bigger, 
with a darkish abdomen without stripes, general colour blackish. It is difficult to 
distinguish the queen from the workers even in size. 


CHARACTERISTICS OF THE VARIETY AT THE TOP OF THE GHAUTS. 


Length of the workers 18 millimetres. Bands of the abdomen alternately 
yellow or whitish and black. General tint rather black. Body somewhat shorter 


than the type of the plains, Males are little shorter but thick, black and very hairy, 
In the plains Apis indica builds six workers’ cells and five drone cells per inch ; on the 
hills about five workers and four drone cells. These two are extreme varieties, the 
rest are intermediate between them. Plains type more prolific than the hills type, 
but the latter much more productive. The type in the plains resemoles the native 
Indian in his carelessness and inclinacion for a rough life and bad lodging. Never 
stops up holes in trees or its nests with propolis (bee glue). Reasons for choosing 
sites for nests not discoverable. Except when in large numbers bees share the 
hollows of trees with spiders, cockroaches and lizards. The bee of the hills is much 
more active and more carefulin choosing and guarding its abode. Both varieties 
are very tractable and just as suitable therefore for culture as any other variety, 
Attempts at cultivation has only recently (1893) been begun both in the plains and in 
the hills, but European bee-keepers are few though zealous, and the natives are 
likely to abide for a long time by their old system of chasing away and smoking out 
the bees without pity, a system which often gives them hardly more than a pint of 
honey toa nest. Attempt at keeping Apis indica very successful. In Calcutta 
one bee-keeper did so following the English system. Nevertheless it is more common 
to find hives of abreed crossed with Apis ligustica or even purely of that breed. 
In the plains the Indian bee works all the year round, and its activity entirely 
depends on the plentifulness of the flowers which he prefers. The giant of the bees 
is Apis dorsata, It is less common in the plains than in the hills. In Southern India 
its favourite habitat apparently -between 300 and 2,000 metres above the sea-level. 
Swarms never found above 2,000 metres and rather rarein the plains, but seen 
everywhere at intermediate heights. However, their flight is strong enough to 
allow them to gather honey at more than 2,500 metres. Their deep buzz shows them 
to be industrious workers, as may be noticed in the hills where Apis indica and Apis 
dorsata are to be heard hummingin deep and high notes respectively on trees of 
Australian acacia or Japanese Ailantus. The Apis dorsata in such cases furiously 
active in its work. These bees only build one comb; more than a metre in diameter, 
the cells for the workers and for the drones of the same size 5‘5. millimetres long by 
15 millimetres deep; the honey cells which are at the top of the comb but more one 
side rather larger, 6°5 millimetres long and up to 7 centimetres deep. This single 
comb always in the open on big branches of trees, jutting rocks, entrance gates of 
houses, of towns or temples, &ec. Never troubled by the bats and other animals in 
the locality, with the exception of the wax moth of which the bees seem to have such 
a horror, that two or three moth grubs have been known to cause the desertion of a 
nest. The sting of these bees not more severe nor more dangerous than that of others 
but their character apparently more irritable especially at certain times. On one 
occasion some amateurs disturbed a swarm of these bees, and were attacked by them 
and had to run many hundred yards away from the wood. Each received twenty or 
thirty stings ; but for some reason or other, perhaps on account of the number of the 
stings, or on account of the rapidity with which they had to run, no swelling 
developed, and only one of the party felt a certain stiffness all over his body for some 
time. These same bees did not attack the author when he went to smoke them out 
next morning in order to examine their nest. Nevertheless, they have been known 
to attack Indians without any apparent cause, probably after there had been 


some domestic disturbances in the nest. The Apis dorsata differs from all other 
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varieties, as drones are smaller than the workers ; length of the drones 16 millimetres, 
workers 18 millimetres. Onthe other hand the drones have larger wings in pro- 
portion to their size, 13°5 millimetres as against 14 millimetres the length of workers’ 
wings. A month’s inspection from every side failed to discover the queen éven with 
the aid of field glasses, probably, therefore, not very much different from the 
workers, 

WORKERS AND THEIR CHARACTERISTICS, 


Black body with reddish hairs, wings reddish especially in the middle with 
violet sheen, thorax yellow, abdomen covered above with down reddish on the first 
three sections, and often very brown or black on the others with brown lateral spots. 
In the male the body is brown with whitish hairs, abdomen more blunt, no lateral 
spots, abdomen covered below with rather long whitish down especially towards 
extremity. No variations in the varieties found in different latitudes. Certain 
authors say quite wrongly this bee could be reared in hives. As a fact attempt has 
never been made and could not succeed as it is accustomed to build only one comb, 


and is so fond of space and open air. The great difficulty will always be in modify- 


ing its instincts enough to make it build in hives and with many combs. Author 
suggests tentatively that a fertile queen-bee of, this species might be given to 
Indian or other bees with pieces of comb of Apis dorsata. If the bees would consent 
to take care of this queen, its progeny might perhaps get accustomed for staying in 
hives and building combs that are parallel to each other. Perhaps an experienced bee 
keeper with seven or eight queens (so as to repeat his attempts) might end in succeed- 
ing. If one wanted merely to exploit a swarm which might come into the neigh- 
bourhood by chance, author has reasons to believe it would be enough to make all 
arrangements for the comb including five or six cross pieces. In this way the comb 
could be attached not only to the beam or to the branch, but also to the eross pieces 
which could be fixed in a perfectly open frame. It would then be possible to cut off 
the top of the comb once a quarter on the side where the honey was stored. One 
would thus have an abundant crop. Perhaps one might even go so far as to 
eut off from below the parts of the combs containing queens and drone cells, 
and fix them pretty far off on a tree or in a different room and thus obtain 
artificial swarms. As for the natural swarms one must not dream of collecting 
them. Every kind of hive would merely drive them away. This last method 
except as regards the artificial swarms might probably succeed, but 
the result would be precarious and only good enough to satisfy an amateur. 
There only remains therefore the first method which is much more difficult, 
seeing that it tends to change or modify the bees’ instinct very considerably. 
Success of the experiment would be really a great advance in bee-keeping. The 
hives would have to be a cubic metre in size instead of a few cubic inches, and the 
cross pieces would have to be9or 10 centimetres broad. Natives very fond of 
honey. Have their own systems of collectingit. First way is to drive away the 
bees and carry off the comb. Another way (less paying and more dangerous for the 
operator) consists in sticking along hollow bamboo into the honey side and using it 
to suck away the honey. This has been described to the author by several people, 
who have done it, or seenit done, and perhaps that was the way Jonathan used 
his staff when he took the honey during the pursuit of the Philistines. The 
habits of Apis dorsata closely resembled those of a much smaller and less useful bee 
Apis florea or Socialis. The plains seem to be the field of the latter’s work. Never 
goes farfor honey, and therefore never found above:an elevation of 1,800 metres A. 
dorsata (?) only builds one comb which is hung from twigs, on bushes, on trees, often 
fixed flat on palm leaves, on panel of door or window. Prefers an open space for it 
comb, but surrounds withit any neighbouring branch or twig. Has a wonderful 
facility for adaptation. On one occasion author broke a piece of comb on moving it 
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and placed the broken piece horizontally, resting ona stick which supported the 
comb and on another cross-bar. It was discovered three days afterwards that the 
bees had raised this broken piece and fixed it perpendicularly above thie first one by 
means of irregular cells. The workers’ cells are nearly four to the centimetre and about 
6 millimetres deep. Those of the males are much larger, about two to the centimetre 
with a depth of about 1} millimetres. Those of the queens are 2°5 millimetres long 
and 12 millimetres thick. Honey cells are three to the centimetre and as much as 13 
millimetres deep. The comb has always reached its complete growth about 20 to 25 
centimetres in diameter before the drone cells are added to it asan appendage. Imme- 
diately below are attached as many as six or seven queen cells. The worker is black 
with transparent wings, with the first three sections of the abdomen pale ferruginous 
colour, the others having black and white bands, white down on the body and along 
margin of the segments of the abdomen; length 9 millimetres; general form some- 
what long. Male entirely black with white down all over the body except on the 
upper part of the_last segments of the abdomen; eyes blue; big and pot-bellied, 
length 12°5 millimetres. Queen black body, the first two segments of the abdomen 
ferruginous, the others with alternate bands of ferruginous colour and black ; length 
14 millimetres. These bees have a peculiarity ; when flying or gathering honey they 
produce no perceptible sound, Quantity of honey insignificant ; not more than half 
a pint for a numerous swarm, But these bees are excellent for observation ; easy to 
obtain and build in the open. One can carry them on their branch from one place to 
another, or even put them in a box provided you leave large openings. In spite of 
their open situation they are never attacked by the wax moth, but after one year 
they seem to get tired of their comb and leave the lower part of itto rats and 
jackals. Apis dorsata seems todo the same, at least author has found complete 
combs abandoned without any trace of wax moth or foul brood. These species 
resemble each other in another particular. In the plains there is no winter 
and Apis indica gathers honey and pollen all the year round, Apis florea and 
Apis dorsata on the contrary stop work almost entirely from the beginning 
of November to the beginning of January. During this period they go our 
a little especially at noon ; reason unknown, If they have no nest at the 
beginning of the season they do not begin one, and if they had begun one they do not 
continue it. Such at least is the author’s experience. On one occasion a big 
swarm of Apis dorsata had been driven from a temple and had established itsel 

on a branch of Acacia. After one month this was cut and carried to the top 
of the College, but in vain. There was no trace of acomb, and as the bees had 
nothing to attach them to this branch they flew off two days afterwards. This 
inaction cannot be explained by cold, for the whole time the mean temperature 
is 29 degrees (84 degrees Fahrenheit) which is much higher thanfthese same bees 
have in certain parts of hills even during the heightof summer. Though these bees; 
and especially Apis florea, adapt themselves easily to every locality they seem to 
require a long time to make their choice. Swarms of the two varieties have been 
seen waiting on a branch near their hive as much as five or six days till the explorers 
whom they have sent out have found another which suits them. The care with 
which these explorers worked is shown by the following instance. For some time 
the College was visited almost every evening by a bee of the Apis dorsata breed. 
They passed and repassed on the terrace and along the corridors of the upper 
storeys as if they wished to make an inspection of the place. This was all the more 
puzzling, till then they had seldom been seen on the flowers in the gardens, and at 
the same time the College seemed to be too fully inhabited to afford hope of their 
taking up their residence in it. However, at 10 o’clock one morning the bees invaded 
the corridor of the second storey by hundreds, entering the rooms, examining every 
coruer and collecting in larger and larger numbers on a beam at the eastern entrance 
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of the corridor. The inspection went on from 10 to towards noon. At this time 
the number of explorers diminished, and towards 2 o’clock not one remained. This 
seemed to indicate that the result of the inspection was favourable, and that the 
swarm would come; and it did so about thirty minutes later. The author could not 
watch the bees settling in their new quarters, but when he came back he found them 
practising flying under the arches without knocking against them. These long deli- 
berations are difficult to explain. The author’s own observations have hardly 
ended in anything more than proving the total absence of ideas or of the beginnings 
of reason. Among other facts the following may be compared with the observations 
on other Hyrsenoptera of M. H. Fabre. The author had been watching a swarm of 
Apis florea in order to take the comb when complete. Finally he smoked off the bees 
and shut up the swarm in a box. He then discovered that all the cells were closed 
except those of the queens, and not knowing what to do with the comb, it was left 
uncovered in a half-closed box, away from ants and rats. The wax moth would 
have attacked such a comb uncovered, and full of brood if it had been that of any 
other variety of bees. Three or four days afterwards the comb was found to be 
covered with young workers all busy in cleaning each other up, and especially busy 
over the drone celJs. They rarely went out and then only round the box. After the 
males had come out, however, they seemed to be more active, and to all appearances 
might have succeeded in making a queen, but after ten or twelve days this fictitious 
life disappeared. The honey cells, although carefully closed, were entirely empty. 
The bees refused all offer of food and seemed determined to die, and this soon 
happened. When the comb was removed on a box it was found that the young 


bees had constructed five royal cells, two of which had been closed without anything _ 


inthem. Evidently the poor creatures had behaved asif they were with their 
whole swarm and had never noticed the change of circumstances, At ordinary 
times they must have done the work of workers busying themselves with the cells 
already closed repairing the combs and building the queen’s palace. They had 
evidently completely carried out their own functions. In order to go farther, the 
presence of a queen is necessary, and as she did not appear in time the bees could 
only allow themselves to die. 


REMARKS ON TRIGONALIDS. 


Principal habitat South America, many varieties, two principal groups AZelli 
pone and Trigone. The former of the larger size and the latter very small, only 
two kinds (or perhaps two varieties) found hitherto in Southern India. Trigona 
vidual. de St.-F and Trigona irridipennis, Smith. M. de Saussure assured the 
author that the species he now describes was certainly irridupennis. Occupies the 
trunk of a tree, the crevice in a wall, a heap of stones or a white ant’s nest, which it 
understands how to adapt or modify for its needs. The Trigone according to 
Darwin is a retrograde bee, but the author does not agree with his reasoning, which 
is based on the shape of their cells. These bees (the author finds) are remarkable 
for their courage and for their clever system of defence. Instead of the one system 
of furnishing found with other bees, you find with them an ordered variety. To 
begin with, the entry of the nest is a regular sentry box constantly guarded by a 
row of strong mandibles. Just behind these sentiries the sentry-box chamber ends 
in a very narrow passage where the second defence can at once be organised 
against an invader. Even thisis not enough, This sentry-box only communicateg 
with the interior by a tube more or less long and always as winding as possible. 
Immediately at the exit of this passage are usually found the columns of pollen 
which have a pretty close resemblance to piles of shot heaped one against the other. 
Then comes the network of cells of irregular forms arranged in different manners. 
They contain the larvw# or else honey which has a special quality and very 
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delicate acidulated taste. Behind and attached along the walls of the nest are 
found the ordinary bags of honey in the shape of plums. Finally, at the top 
are oviform cells arranged in bunches and containing the workers’ larve. The 
interior of the nest admirably clean and the partitions and revetments strongly 
built. The bees nevertheless have other resources. If you put them in a glass 
box with a cover which admits light, or which you open too often you will find 
one fine day that the buildings are covered with a reddish or somewhat trans- 
parent veil which only just allows you to see the shadows of the Trigone. For 
these reasons the author declines to consider the variety a retrograde one. If the 
descriptions of the Melliponesor Trigone of other lands are complete, the Indian 
kind differs from all the others by the presence of the two kinds of honey, three kinds 
of wax (differing not merely in colour but alsoin composition), and by the absence of 
any fixed plan in the building of the nests. The male is longer, 45 millimetres, and 
is also distinguished by the following characteristic. The abdomen is rounded in form 
aud consists of bands of alternate white and dark metallic brown. The antennsz 
consist of thirteen joints with the tip slightly curved. One finds them all the year 
round, and it seems probable that they are the last todie ina swarm without a queen, 
They know how to take their food themselves, how to arrange the different materials 
brought by the workers, and, when it is a question of attacking an intruder, they are 
often the first and the most determined. The queen even when not fecundated is 
longer than the male, 5°5 millimeters. But once her abdomen is distended by the 
development of the eggs she measures $ millimetres, sometimes longer. The body is 
black, a little thinner and longer than that of the worker. The forehead is entirely 
bald, but the eggs are covered with long reddish down, The cellsof the queens are 
found in the middle of the bunches of workers’ cells and are attached in the same 
way. Those of the drones, however, are generally at the entrance of the hives and 
are attached on two or three sides by broad traverses in the form of a trellis, These 
cells are built from the beginning of the nest and are often the first of all. Their 
form is rounded, while that of the queens’ and workers’ cells is oval. Length of the 
workers’ cells 3 millimetres; the male cells 3°5 millimetres; queen cells 5 millimetres. 
The pollen is enclosed in special capsules of rounded form and 8 to 9 millimetres 
diameter heaped up without order or else arranged in piles. The simultaneous 
presence of several fertile queens is a quite ordinary occurrence with this Trigonus. 
But the author believes that when the queens are missing the bees have as much 
difficulty as other kindsin procuring them. He has thus seen the whole swarm 
perish, the drones being the last survivors. When the swarm is weak in numbers 
or the queen not very fertile or absent, or when they have large works to be done in 
the nest, these little bees entirely close all the avenues for weeks together, and if, 
during this time, matters cannot be settled satisfactorily, they try to drag on 
existence without going out, living on the remainder of their provisions for as long as 
they can. They swarm like other bees, but they have this peculiarity that they like 
living near their own kind. The same tree trunk, the same crack in the wall are 
often shared by as many colonies as there is room for. What is more, two or three 
swarms settle in the same cavity as long as there are several distinct openings, all 
confusion being avoided by solid partitions between thenests. Swarming probably 
takes place every two months, while other bees even in the plains only swarm twice 
or thrice a year. Length of the worker 4 millimetres. Body black metallic and bald 
with the exception of forehead which is covered with whitish down. Abdomen 
jnclines to the triangular inform, wings strongly iridescent. Size of nest varies with 
locality or numbers of swarm; two or three examined were 45 centimetres and seven 
or eight in diameter. First work in building is raising the colonnades or ribs 
of the nest, all joined to one another and sometimes fixed tothe top of the nest 
from the beginning or else gradually raised always a little above the cells which 
are attached to them. The young bees whitish in aspect for almost fifteen 
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days from the time of their hatching, During all this period their abdo- 
men is much more broad and rounded except in the case of the queen, 
As the integuments solidify and become coloured sub-triangular form become 
more and more marked. The noise made by the workers in ventilating the 
nest is very strident and may be heard ata distance of 2or 3metres. The author 
does not believe in the visits of inspection, leave-takings, blessings by the queen and 
bowings by the workers, all of which are described by other observers. The queen 
and the other bees move in all directions very often in a disorderly way and without 
any motive other than the need for keeping moving. In their different movements 
the queen and the workers pass and repass and mingle together without any 
attention, and one must have a very strong imagination to discover the least sign of 
respect. The author concludes by a remark applicable to all these kinds of bees. 
The honey of all has the same taste and the same colour. With the Trigone it is 
true you find some of a special quality, but the bulk of their provisions is composed 
of honey resembling that of the others. For whom is it that these bees gather their 
honey. This isa more difficult problem than you would generally believe. The 


exact Reaumur, even, seems not to have troubled himself about it. Hesays, “‘We . 


know well enough that itis not for us that the bees store up honey, and that 
there are days, even seasons, which do not permit them to go in search of it," and in 


which they would moreover goin vain.” Aecording to this savant, therefore, the ~ 


bees gather honey entirely to avoid famine, and this opinion is so universally 
received that authors who have had to raise the same question in the case of 
Mellipone of New Granada (a country where there is no winter) give the same reply, 


They say that in that country there are two seasons of the year—May and June. 


November and December—when plants bear much less flowers, so the Mellipone are 
forced to make a reserve in order not to sufferfrom scarcity. This does not explain 
to one the reason for the great excess of honey over that required for the bees’ needs 
to the cases in which the bees can go out and gather at least what is necessary for 
them from day to day. As a matter of fact in this country they go out almost 
equally all the year round and always find a full supply on the low flowers, and above 
all on the palm trees, but, nevertheless, they do keep up asurplus store. Moreover, 
who has not heard speak of wild swarms of bees which have enormous quantities of 
honey piled up during years to which they do not cease to add in the ordinary way. 
The notion of a fixed idea and of a mania inherited from their ancestors is untenable, 
as their centres of origin lie in countries where there is little or no winter. “The 
Hindus, noticing this fact, explain it by saying that the bees do soto have the means 
of making one good feast a month, and that they choose the day of the new-moon. 
The meal is so copious and the guests are so excited, especially in the case of Apis 
dorsata, that the honey frequently falls down and passes by. Of course it is said that 
every one has seen this or seen people who have seen it, and it would only be a retro- 
grade Oriental who would not believe it. The author prefers to believe with Reaumur 
that nothing is accidental in nature, and that an instinct so admirable and so pro- 
ductive as this must have some object which he believes to be a deliberate design of 
the Creator and Organiser of the Universe to establish a bond of union between these 
workers and other beings living round and able to benefit by their product. Con- 
sidering the general harmony of Nature, it is a mistake to think that there is no 
special object except cases in which the agent is itself conscious of it, and backward 


or retrograde as people may think this theory, the author prefers in the’ case of 


hypotheses those which do not exclude Almighty. 

(The paper concludes with a plate of illustrations, one of a nest of Apis 
dorsata and another of that of Aris florea or Socialis, and the third of a nest in a tree 
trunk of Trigonus irridipennis, all being drawn from nature by Father H. 
Sauthier, S.J. For the English abstract of the paper and copy of illustrations, the 
Society is indebted to Mr. S, G. Roberts of the Indian Civil Service,) 
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Agriculture in Burma. 


Myingyan, 9th November, 1907. 


Sir,—With reference to your No. 3858, dated the 26th September, 1907, I 
have the honour to send you copies of reports on Groundnuts, Paddy and Cotton 
cultivation. 


Agriculture is.carried on in the district to a very very small extent and 
to no advanced stage, The honey obtained is notused as an article of trade. It 
is used almost solely for medical purposes. 


Sericulture is not carried on in this district. In the district of Mandalay, 
Pakokku, Yamethin and Peome sericulture is carried on. 


I have the honour to be, Sir, 
Your most Obedient Servant, 
(Signed) J. S. FARNIVALL, 


Deputy Commissioner 
To the Secretary of the Ceylon Agricultural Society. 


(Extract from “ Season and Crop Report,” 1906-07 of the Myingyan District.) 


GROUNDNUT CULTIVATION. 


The abnormal increase in area under ‘‘ other food crops” is due to the 
increase in the Groundnut cultivation. An idea from the following extract will 
show its popularity :— 

In 1903 there were 136 acres. 
», 1904 do S22 ae 
5, 1905 do 2,348 
», 1906 do 9,782, 5, 
,, 1907 do 31,887 By 


The groundnut cultivation is popular with the people on account of its 
inexpensive and easy mode of cultivation, its great outturn, its comparatively low 
rate of assessment, its suitability to a diy soil which combined with its ready sale 
at good prices to the oil pressers at Myingyan factories and to Chinese traders who 
export it. The oil is used almost exclusively for cooking purposes, and though not 


so popular with the Burmese as sesamum oil is, however, ousting the latter by season 


of necessity. Sesamum is a very precarious crop, and Myingyan being in what is 
called the ‘‘Dry Zone” of Burmah, the sesamum crop constantly disappoints the 
cultivators in not maturing. Groundout is a hardier plant and is able to withstand 
the effects of the precarious rainfall of the district. Groundnut cultivation is 
commenced in the months of June and July,and the nuts are gathered on arriving 
at maturity in the months of October and November, 


PADDY. 


MAyIN Pappy.—This is a dry weather crop cultivated only in the beds of 
tanks and lagoons as the water is bailed out to irrigate earlier crops or, as the water 
gradually dries up from natural causes. The date of sowing differs according to 
the condition of the water in each locality, and the Mayin crop commencing in 
November is not finally disposed of till May. Usually November and December 
sees the ploughing of the nurseries, and Wecember and January the ploughing 
of the fields. At first the four-tooth harrow is used and then a five-tooth one. 
The principal seed sown is nalongyi, but nayan (red) and thibon (white) are also 
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represented. It is reckoned that 15 baskets of seed are sown to an acre of nursery. 
This produces 1,500 bundles of seedlings which suffice to plant five acres of paddy 
land. Mayin paddy is planted more thickly than other paddy crops, The seedlings 
are gathered thirty days after the seed was sown and the’crop is ripe 90 or 120 days 
after the seedlings have been planted. Naylongyi and nayan are 90 days crops, but 
thibon takes 120 days to ripen. From the time the crop is transplanted until it is 
reaped it has to be always supplied with water, and the irrigation is performed by 
means of scoops (kanwe) suring on tripods, and (ku) see-saw scoops. The labour of 
irrigation is very heavy. The crop yields from 35 to 60 baskets an acre, and 35 
baskets is considered a low estimate. The value of Mayin paddy is always 20 per 
cent. below that of Kankyin and Kankgyi, as it is pronounced to be coarse 
and tasteless. 

KanyiIn.—Our Kankyin paddy season commences at the end of June when 
the ground is broken with the four-toothed harrow. Three days later the three- 
toothed harrow is run over it, and the nursery is sown. As inthe case of Mayin: 
15 baskets are sown to the acre and give 1,500 seedlings which, however, will plant 
six acres of land. The favourite seed used is naylongyi(red) but eikbon (white) is 
also found and also byatgale and longbyee. The eikbon paddy always demands 
Rs. 5 per 100 baskets more than nalongyi, but it has the great disadvantage of 
requiring 150 days between transplanting and harvest, whilst naylongyi takes but 
90 days. The byatgale is found chiefly in the Kyankpadung. From sowing till 
transplanting both kinds are in the nursery about 30 days. The transplanting 
commences in the waxing of Wagaun (August). The current rate for uprooting 
100 bundles of seedlings in the taze tract is four annas per diem per man and two 
meals, The same hire for uprooting half the quantity on upland maguang paddy 
nurseries is given, as here the soil is more resisting. The paddy field is prepared 
to receive the seedlings by ploughing it with the four-toothed harrow whilst deep 
water stands on it. After three days’ interval the field is again ploughed with the 
three-toothed harrow. Then the harrow used as such, and not as a plough, is run 
over it. After this the Kyandon (clod crusher) is used. (This is a log of wood about 
12 teet long and 6 inches in diameter which is fastened to the harrow stock.) 
Women are usually employed in transplanting the paddy, and they receive three 
annas per diem and two meals as their wage. The cropis reaped about November, 
It takes four men to reap an acre ina day, and their pay is either half a basket each 
of the new paddy, or four annas and two meals. The paddy is threshed on the 
ground, and by means of bullocks which trample out the grain whilst the sheaves 
are stirred up with the threshing stick (Kankseva). The grain is winnowed at once 
and then spread out on the mats in the sun to dry. The outturn is very variable, 
Soil, the regularity of the water supply, and the cloudness of the weather all have 
a voice in the matter. I consider thirty baskets per acre a low estimate. 


BENET Pappy.—In this district there is a distinct crop known as the benet 
paddy crop, and the name of the seed is the same as the crop. This is only found 
in the taze tract. The grain is coarse and inferior to all other paddy except mayin 
as regards taste and flavour, and it commands a similar price. No nurseries are 
made and the seed is sown broadcast on the field and is not transplanted. Four 
baskets of seed are sown per acre, and thirty baskets is a normal crop. The seed is 
usually sown in August and is reaped ninety days later. 

KankGyI.—The Kankgyi crop is later than the Kanky in crop. The methoa 
of cultivation is precisely the same as that of the Kankyin crop, and it is very 
difficult to say in this district which group a crop belongs to, as the late 
planting of the one overlaps the early planting of the other. In the regular 
mogaung paddy tract of Natogyi and in the large tract of Myingyan and 
Taungthee, there is a reliable crop except in such a year as 1896-97 when 


ee 
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the tanks did not fill and very little paddy was planted at all. The little 
patches of paddy land found in every Kwin in the district and which rely 
on petty shallow depressions (often excavated by harrow only) to supply the 
necessary addition to the rainfall to bring the crop to maturity have a very 
precarious existence. Seldom will they have good crops, often they will fail 
entirely, and always they will give a smaller outturn than the fields below 
the larger tanks. For this reason the mogaung paddy is divided into two assess- 
ment classes, 


Pauneya Pappy.—In addition to the four paddy crops mentioned, paddy is 
found in taungyas in the vicinity of Popa. In Popa circle the seed sown is sabasangale 
and taungbaweyi, and in the Nyaungunyacircle ingyinbyn and kunzabya. There is 
really very little difference between these seeds except in the local nomenclature. 
The local taungyas do not differ from those in regular taungya tracts. The trees and 
undergrowth are felled and burnt and the ground is harrowed up in a 
perfunctory way. Two baskets of seed are sown to the acre. The seed is sown 
broadcast. The anticipated outturn is ten baskets, though in the vicinity of 
Popa peak the yield is often fifteen baskets. The price per basket never falls 
below one rupee. 


COTTON. 


Cotron.—There are three kinds of cotton found in this district: Wagyi, 
Gossypium acuminatum, Wagale ; Gossypium wightianum. 


Wagyi lives for three years and is cropped each year if the field is protected 

from cattle. Wagale and Wani are annals and die off in the cold weather. Wagale 
_ is the variety chiefly grown in the district. Waniis grown exclusively for local con- 
sumption. Its colour is not red, but is similar to khaki, though somewhat brighter. 
It does not lose its colour in the wash. The coats of the humblest cultivators are 
almost entirely woven from this cotton. This variety as well as Wagale has been 
grown for generations locally, but Wagyi has been introduced in recent years, it is 
said, from the Thayetunyo district. It is nota very popular crop, but it is con- 
sidered to do better on light sandy soil than the other varieties. It gives a longer 
thread than the other kinds. Theoretically a sesamum crop should be reaped off 
the land the year before the cotton crop is grown and all cotton land should be 
manured. Cotton does not follow a millet crop, though millet follows the cotton 
crop preparatory to the land being left fallow for such period as{the particular 
land is considered to need it. In May and June the laad is ploughed and reploughed 
several times with harrows supplied with from seven to three teeth. The seed is 
sown broadcast in July and is buried inthe ground with a three-teethed harrow. 
The quantity of seed sown varies slightly, but in Natogyi, the best cotton tract, 
it is invariably four baskets to the acre. Immediately the seed sprouts the soil is 
broken by the harrow, and when it is6inches high, hoeing begins and continues 
until the crop commences to flower. If the weeds bid fair to obtain the mastery 
over the crop the four-toothed harrow is again used, but it is not requisitioned unless 
absolutely necessary as it roots up many plants with the weeds. Itis of vital im- 
portance to keep the young crop free of weeds, and long lines of men and women are 
to be seen daily in the fields during the hoeing season. The wages given for hoeing 
are ttvo or three annas per woman and four annas per man, and two meals to all 
workers. The crop is perhaps hoed three times in the season ; this depends entirely 
on the rainfall and the growth of the weeds. Five women are supposed to hoe an 
acreinaday-. Wagyi is plucked in March and April, and Wagale in October and 
November. The crop ripens gradually and so the plucking extends over a period of 
weeks. There are generally six different pluckings, the first and the last being the 
least aa When labourers are hired to gather the cotton their wages take 
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the form of a share of the result. Women usually do the plucking. The shares of 
the cotton pluckers are as follows :— 


Ist picking— 4 result, 4th picking — ; result. 
2nd 99 ne t 3” 5th ” rar t 9 
ard 39 a) $ 29 6th 39 ce $ ‘9 


The crop varies enormously. In parts of Natogyi 180 viss of cotton per acre 
is anticipated, and the expected outturn throughout the regular cotton country 
varies from 50 to 180 viss, but 50 viss is considered a small outturn in this 
tract. The best cotton soils are the-wun-gon, myeni-the-wun, sane-myenet, and 
myetha. The value of uncleaned cotton is Rs. 15 per 100 viss. It is sent to Bhamo» 
en route to China and to Rangoon. It takes 400 viss of raw cotton to make 100 
viss of clean cotton for Bhamo and only 300 viss of uncleaned cotton to turn 
out 100 viss for Rangoon. The local industry of cleaning cotton for exportation 
was almost killed by the cotton-ginning mill which was started in Myingyan in 
1898, and its existence is deplored by the people at large. It has thrown 
hundreds of the cultivators’ wives and daughters out of work who formerly made 
Rs. 6 per mensem (Rs. 2per 100) in December, January, February and March by 
cleaning cotton for the local Chinese merchants. Many petty brokers and merchants 
too have been ruined. Before the cotton was taken tothe mill the seed was dear. 
at eight annas a basket, but now its price is Rs. 2. The seed which passes through 


the mill is damaged by machinery and is not used for sowing, The mill-owners ship . 


the seed to Rangoon for sale. It contains oil. The cultivator has no difficulty in 
disposing of his crop; the mill-owners and the Chinamen aud their brokers (who 
are still fighting hard for their business) will always advance money to the culti- 
vators in the regular cotton tract, and the cotton is sold and paid for at the villages 
and local bazaars and does not have to be carried into Myingyan for sale. 


AGRICULTURAL AND INDUSTRIAL EXHIBITION, MYSORE. 
REPORT BY C. DRIEBERG, 
Superintendent of School Gardens. 


S1r,—I have the honour to report that on authority granted by your letter 
No. 3363 of the 14th October, I proceeded to South India on the 15th to visit the 
Mysore Agricultural and Industrial Exhibition, and returned to Ceylon on the 81st 
idem, after a fortnight’s absence. 


The Committee of Management appointed by His Highness the Maharajah 
of Mysore in connection with the work of the Exhibition included the Revenue 
Commissioner (President), the Chief Engineer, State Geologist, Inspector-General of 
Education, Conservator of Forests, Agricultural Chemist, Superintendent of 


Government Gardens, Superintendent of Government Industrial Schools, and a 
tew others. 


The primary object of the Committee as set forth in their Prospectus was to 
impart to the Exhibition a purely educative character and to bring together articles, 
machinery and processes, the use of which it was thought desirable to bring to the 
notice of the ryot, the artisan and manufacturer, by actual demonstration. 


The Exhibition was the first of a series to be held annually about the same 
time every year. It was kept uvpen from the 5th to the 3lst October, the cattle and 
sheep show lasting from the 17th to the 2lst idem. The existence of permanent 
buildings, known as the police reserve lines, were taken advantage of as a nucleus 


rourd which a number of iron sheds were set up for the accommodation of the 
exhibits. 
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The Catalogue consisted of the following classes :— 
Under Group I. 


I. Field Produce—cereals and other grains, pulses, oils and oilseeds. 
II. Plantationand Garden Products—Sugar cane, tobacco, coconuts, etc. 
III. Vegetables and Fruits. 
IV. Dyes. 
V. Forest Products. 
VI. Sugar, honey, etc. 
VII. Dairy Products. 
VIII. Essential Oils, 
IX. Fibres. 
X. Fodder. 
XI. Manures. 


Under Group I1 came agricultural implements and machines such as water 
lifts, oil-presses, husking and winnowing machines, cotton gins, sugar-mills, 
ploughs, etc. 


Under Group III fell textile machines and fabrics, metal work including 
jewellery, carving and inlaid work for which the State is so famous. 


Group IV comprised Live stock. 


Among the special exhibits sent in were a collection of improved sanitary 
appliances from Messrs. Richardson & Cruddas of Bombay, Messrs. Burn & Co, of 
Calcutta, and Messrs. Spencer & Co. of Bangalore. 


A separate section was devoted to the Educational exhibit which was under 
the supervision of the Inspector-General of Education and housed in the Jubilee Hall. 


On the 5th October, the advertised date, the Exhibition was formally opened 
by H.H. the Maharajah with great ceremony. The President read an able address ; 
and from it I take the following passage, which appears to more or less correctly 
represent the state of affairs in Ceylon :— 


“The endeavour made by a beneficent Government in the past to impart 
instruction in Agriculture, and introduce improved methods of cultivation, failed to 
achieve its object because such instruction did not reach the class chiefly engaged in 
it, and even the small number that received instruction had to resort to other 
employment for want of encouragement. But times have now changed. The 
educated classes feel that the learned protessions are over-crowded, that education 
has been carried out too much on literary lines, and that industrial and scientific 
education has been neglected. The conviction that our agriculture is primitive in 
many respects, that our artisans are handicapped in the race of life and unable to 
stand the competition of better equipped nations, that the productive capacity of 
our lands is not what it once was, and that the struggle for existence is becoming 
keener every day, has penetrated the more intelligent even among the masses. The 
cost of living is steadily rising, and the requirements of the average Indian household 
have also increased appreciably during the last two decades. Everywhere there is 
pressing need for creating new sources of livelihood for an increasing number of the 


‘literate classes. Therefore, there are indications of a desire on the part of the people 


to receive with respect and attention, suggestions for improved methods of agri- 
culture, and for the adoption of more effective appliances of manufacture. Even in 
the matter of co-operation and promotion of mutual credit, signs are more hopeful. 
The time is, therefore come when, in the words which Your Highness used ona 
memorable occasion, ‘It is possible by an Exhibition to convey to the public 
evidence of the condition and progress of local industries and to suggest to those 
interested latent possibilities of improvement,’ ” 
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‘‘We may fairly hope that our people have passed the stage of regarding 
these exhibitions as mere shows calculated to tickle the vanity of exhibitors, or to 
gratify and minister to idle curiosity, and that they would look upon them as 
opportunities for profitable advertisement or as object lessons, by a careful study 
and practice of which, each, in his special walk of life, can achieve better results and 
improve his condition.” 

H.H. the Maharajah’s reply was practical and to the point, as the following 
passage, referring to the advantages of exhibitions, the questions of agricultural and 
industrial improvement, and co-operative credit systems will show :— 


‘‘Tt is not to be expected that an Exhibition of this kind should have an 
immediate or revolutionary influence on the agriculture and industries of a country, 
but they offer to all classes an opportunity of seeing what their neighbours are 
producing, to craftsmen they are of special use in indicating the directions in which 
their skill may be most usefully directed, whilst distributors may learn from them 
of new markets, on the one hand, and, on the other, of new sources of supply. 
Whatever disappointments may be in store for us, I have no doubt whatever of their 
educative value or their far-reaching influence in the cause of prozress. IT attach 
great importance to the policy that we propose to follow, of holdinz these 
exhibitions annually. Experience shows that, when they are held at long intervals, 
the lessons learnt from the successes or failures of one year are forgotten when the 
opportunity of profiting by them next occurs. Exhibitors are apt to remenber 
their disappointments and the trouble and expense ineurrel, ruther than tae 
benefits gained, and the result is inexperience on the partof the Executive, aad 
misdirected energy or apathy on that of exhibitors. Itis our hope that an annual 
exhibition will produce continuity of effortand steady progress on both sides. I do 
not doubt that the President of the Committee will take steps to make the lessons 
learned each year readily available to exhibitors. As editor and originator of the 
Agricultural Gazette he is already doing most valuable work in communicating 
every kind of useful information to the cultivators of the State, and I hope that he 
will embody in a series of Exhibition bulletins, on Similar lines, the experience 
gained each year with regard to the several classes of exhibits.” 


**While I and my Government appreciate the utility of Exhibitions, we 
recognise the need for continuous effort in other directions. Itis with a view to meet 
this need that, to mention a few instances, a Scientific Agricultural Department has 
been gradually equipped, that technical schools have: been instituted at convenient 
centres, that a Veterinary Department is in process of formation, that the 
Geological and Forest Departments have for years been taking stock of the 
resources of the State and, last but not least, that efforts are being made 
to organise Industrial and Agricultural Capital. Though this last subject may 
not seem at first sight immediately connected with the Exhibition, I make no 
apology for drawing your attention to the existence of the Co-operative Societies 
Regulation and of a highly qualified officer, specially deputed to advise and 
assist those who desire to take advantage of its provisions. I have little doubt 
in my own mind thatthe main difficulty which at present prevents large classes 
of the community from successful competition in industrial and other enter- 
prises, is the deficiency of organised capital and the want of confidence between 
man and man, of which that deficiency isin no small measure the result. Under 
the co-operative system, any local body of craftsmen or agriculturists, however poor 
or however limited in numbers, has the means of acquiring gradually, and from 
small beginnings, sufficient capital to provide for immediate needs and for future 
progress, and I would urge on all educated and enlightened men, whether immedi- 
ately concerned or not with agriculture, crafts, or commerce. the duty of promoting 
these societies to the extent of their ability. Apart from the material return, which 
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is their immediate object. such societies have, inevery country where they have 
taken root, proved great moral educators and promoters of mutual confidence, self- 
reliance and honest enterprise. Government have given the facilities, it is for you 
to take advantage of them.” 


On my first visiting the Exhibition I was fortunate in having for guide Dr, 
Lehmann, State Agricultural Chemist, who combines in himself all the duties of an 
Agricultural Department. Dr. Lehmann had much to do with the Exhibition, and 
being thoroughly conversant with the exhibits, was able to explain them to me very 
fully and give mea great deal of useful information. 


Among the agricultural exhibits paddy, grains and pulses made a large 
show, ragi (our kurakkan) being much in evidence. The Agricultural Chemist 
himse'f had a'most interesting exhibit of his own, illustrating the chemical side of 
food stutfs and soils. 3 

Sugar cane was prominent among plantation products. Mysore cane is a good 
yielder of sugar, and demonstrations in its manufacture were given for the 
benefit of visitors. Under ordinary circumstances a good deal of sugar is 


‘lost by fermentation of the juice, which is preventable (1) by boiling the juice as soon 


after extraction as possible, (2) by keeping utensils thoroughly clean, and (3) by 
avoiding earthenware vessels. Other points to be bornein mind witha view to 
getting a maximum yield of sugar are the adding of enough lime, sufficient to turn 
red litmus fairly blue, and skimming thoroughly in the boiling. The only exhibits 
from Ceylon were to be found in the Piantation Products Section, and consisted 
of a few samples of chewing and smoking tobacco from Jatfna. The specimens were 
by no means very attractive, and it is a pity a small exhibit of our chief estate 
products could not have been placed on view. Coffee, as was to be expected, was 
well to the fore as a product of the State. 


Among Forest Products were a number of familiar Ceylon woods such as 
Satinwood, Tamarind, Suriyamara (Albizzia odoratissima), but others little known 
to us, except by name or as manufactured articles, were also to be found. Chief 
among the latter was white sandal (Santalum album), widely distributed 
throughout the State, except in the high forests. The wood is hard and oily and 
the heart-wood red or yellowish-brown with a strong scent. The best specimens 
of this wood fetch as highas Rs. 780 per ton, while even the saw dust is saleable 
at Rs. 250. The artistic carving in sandal wood is one of the chief local industries. 
In the Forestry Section was also included some fine mounted specimens of the 
denizens of the forest. 


The reeling of Mysore mulberry cocoons was one of the many interesting 
demonstrations, which included a competition in cloth weaving in various indi- 
genous and improved looms, ploughing, etc. 

The Public Health Exhibit was very striking. The subject of malaria and 
its causes was fully dealt with. Sewage contrivances, model houses and conservancy 
methods were all illustrated, and brought home by actual specimens and structures 

howing for comparison and inference the old and new systems, 


An attractive exhibit was the loan collection from the Maharajah’s palace— 
rare specimens of art in stone, wood and metal. 

Printing and photo-engraving processes, leather goods and locally distilled 
liquors were also in evidence. 

The State is very rich in minerals from gold downwards, and the Geological 
Exhibits were fairly representative. 
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The cattle section comprised some of the finest animals of Southern India, 
and prizes were awarded for trotting, ploughing, heavy draught, riding, and breed- 
ing animals. 

A lecture on the Cultivation of Fibre Plants was delivered at the 
Exhibition by Mr. Cameron, Superintendent of Government Gardens, in which he 
specially recommended the cultivation of Sisal Hemp in Mysore. 

Dr. Lehmann delivered a lecture on the Sugar Industry, of which he has made 
a special study. : 


The subjects of other lectures were ‘‘ Co-operative Banks,” ‘‘ Mineral Indus- 


tries,” ‘‘Hand-loom Weaving,” ‘‘ Water and Water-borne Diseases,” ‘Selection 
and Preservation of Seed,” ‘‘ Recent Researches in Plague,” “ Milk and Milk Pro- 
ducts,” ‘Cattle Disease,” ‘‘The Improvement of Agriculture,” ‘‘Printing and 


Dyeing with Veg2table Stuffs,” ‘Common Insects and their relation to Disease,” 
(the last being the subject of Dr. Pani, late of Ceylon, and now Health Officer of 
Bangalore). 

In addition to the above an Engineering Conference was held onthe 2lst 
October, 


The Educational Exhibit was formally opened on the 18th October. It 
was suggested by the Exhibition held in August by the Madras Department of 


Agriculture—the first of the kind in India. The chief attraction at the latter ~ 


was alarge collection of exhibits showing the work of pupils of English schools 
received from the Board of Education in England and the London County Council. 
These were supplemented at Mysore by many valuable exhibits which arrived from 
England too late for the Madras Exhibition, a collection of Manual Training Models 
presented to the Mysore Department of Education by the London County Council, 
drawings, designs, models and specimens of handiwork presented by the Educational 
Committees of Leeds and Bradford, as well as a collection of Nature Study exhibits 
presented by Mr. Dymond, His Majesty’s Inspector for Nature Study. 

The English loan collection comprised many excellent specimens of Nature 
Study drawings, paintings, clay models, needlework, lace work and embroidery, and 
exhibits relating to all sections of domestic economy, including cookery, house- 
wifery, laundrywork, the records of school journeys and of school work in every 
subject taught, the time tables of the County Council Schools, and the schemes of 
science and other courses. Alongside of the models of wood and metal work from 
England were the models of Swedish Sloyd as adapted and developed in Boston 
Normal Schovul for teachers. These were supplemented by local collections 
of exhibits from both boys’ and girls’ schools in Mysore, including drawings and 
models showing much promise. n his address at the opening of the Educational 
Exhibit, the Inspector-General of Education said :— 

‘*T hope the Exhibition will show to our teachers how greatly the ideals and 
methods of educationists in Karope and America have altered in matters relating 
to elementary education during the last twenty or thirty years; how children 
from the time of their infancy are taught to observe accurately and express their 
ideas of what they observe in words, drawings or paintings, how nature study has 
become the basis of all early education, how the eye and hand are trained, first 
in the Kindergarten and, later, by constructive work, which aftert he age of ten 
takes the form of Agriculture in ‘‘ rural schools, and of Sloyd or wood, metal and 
machine work in town schools, how the aim is to combine with accurate observation 
and clear reasoning a well-developed body, a healthy self-activity and a resource- 
fulness and will-power which can only be acquired by scientific manual training.” 

In connection with this exhibition a short series of lectures was arranged, 
consisting of lantern lectures on educational subjects, and demonstration classes to 
show the method of instructing deafmutes and the blind. 
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While on the subject of education I might refer to my good fortune in 
meeting with two exponents of the later developments of Education Science, viz., 
Nature Teaching and Sloyd. 


A letter of introduction from the Inspector-General of Education gained for 
me a meeting with Miss Latter, one of the leaders of the Nature Study movement 
n England, who has come out on a six months’ engagement with the Mysore Govern- 
ment to introduce her methods of work into the State Schools. Miss Latter has 
fully expounded her scheme in her work on School Gardening, but the advantage of 
a personal conference was considerable. The progress of School Gardening in Ceylon 
was apleasant surprise to her, and it is not unlikely that, before returning to 
England, she may visit the Island to satisfy her curiosity as to the conditions and 
results in Ceylon of the work in which she is personally so greatly interested. 


Dr. Larsson, at present organiser of Sloyd in Mysore, and who has come out from 
America on a similar term of engagement, was another interesting personage. He is 
a Swede, who isin charge of the Sloyd school in Boston, from which, up to date, 
275 teachers have graduated. Sloyd is best defined as educational manual training 
or tool work so arranged and put into practice as to stimulate and promote vigorous, 
intelligent self-activity, for a purpose which the organizer recognises as good. The 
practical application of the principles involved I had the opportunity of seeing for 
myself by attending Dr. Larsson’s class at the Memorial Hall, Bangalore, where the 
full significance of his system of instruction was evidenced. Papers handed to me 
by Dr. Larsson I have transmitted to the Director of Public Instruction. 


While in Bangalore, Dr. Lehmann was kind enough to take me over his 
chemical laboratory and alsoshow me the experimental work he is engaged on. 
The laboratory isa monument to the intelligent administration of the State, repre. 
senting as it doesa large expenditure of money for the development of the natural 
resources of the land—agricultural and mineral. The appliances are of the most 
recent make, and the general provision for work is as satisfactory as one could desire. 
I here saw a series of interesting tests in potculture to determine the value of 
different manures applied under different conditions to one of thecommon grain 
crops of the country (Eleusine corocana, ragi or kurakkan), as well as other outdoor 
experiments. 


Before leaving Bangalore I took the opportunity of visiting Tata’s Silk Farm, 
where I was glad to meet the permanent Manager, Mr. Odzu, who on the occasion os 
my previous visit was away on leave in Japan. Mr. Odzu very willingly showed mj 
all there was to see both in ard out of doors, and gave meall the information e 
desired tohave. Heclaimed that the silk from the Mysore mulberry worm was 
superior to that of Bengal, and that the most recent valuations obtained from 
England were decidedly encouraging tothe local industry. I procured samples of 
silkworm nets of different dimensions for facilitating the feeding and cleaning of the 
worms as they pass from one stage of development to another. I am inclined to 
think that those who prefer to keep mulberry instead of castor-oil worms in Ceylon 
could not do better than select the Mysore species, distinguished as Bombyz 
meridionis, which appears in every way to suit local conditions, as I have shown by 
rearing them at the Government Stock Garden. 

I was forcibly struck with the suitability of Casuarina for seaside planting 
in South India, and would suggest that an attempt be made toutilise it for growing 
in coast towns like Chilaw, as well asin sandy wastes such as occur in the Jaffna 
peninsula. I shall be glad to procure seeds for anyone wishing to make the attempt, 
The cost of a pound will be about Rs. 3, Casuarina is being extensively planted 
in Southern India forfuel, and as such is a profitable cultivation. 


I am, Sir, 
Your Obedient Servant, 
C. DRIEBERG, 


Superintendent of School Gardens. 
The Director, Royal Botanic Gardens. 
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Literature of Economic Botany and Agriculture. XXIV. % 


By J. C. WILLIs. 


Plantains; cultivation, éc.—Bananengeschaft in West-Afrika. Tropenpfl. 1900, 492. 
Une banane nouveau de l’etat independant du Congo. Rev. Cult. Col. 
1901, p. 102. 


Banana conference. Jamaica Bull. 1901, p. 56. 

The banana soils of Jamaica. do. p. 145. 

Some new plantains. do. p.179. 

Plantains under irrigation. 7. A. Feb. 1902, p. 510. 

Plantain cultivation in the Assam valley. Ind. Agr. 1901, p. 342. 

Le banane eu Algérie. Rev. Cult. Col. 1902, p. 191. 

Moins de prolonger la durée d’une bananerie. Journ. d’Agr. trop. II. 
1902, p. 102. 

Les bananes en Afrique occidentale. Kev. Cult. Col. 1902, p. 289. 

Preparation des bananes pour le Commerce d’exportation. Bull. Ee. Indo- 
ch. 19€2, p. 351. 

Bananen und Pisang-Kultur. Koschny in Tropenpfl, 7, 1908, p, 112, 

Manuring the banana. Ind. Gard. 29. 8. 1908, p. 158, 

Plantain scab. Agr. Gaz. N.S. W. 14. 1908, p. 631. 

The banana in Hawaii. Haw. Agr. Exp. Sta. Bull. 7. 1904. 

Bananen Ostafrikas. Tropenpfl. 1908, p. 392. 

Bananas of western India. Woodrow in Ind. Plg. and Gardg. Oct. 
1903, p. 241. 

Banana-industry of Jamaica. Fawcett in W. I. Bull. III. 1902, p. 1538. 

Barbados bananas. Gard. Chron. 26. 11. 1904, p. 368. 

Banana fertiliser. Agr. News, Dee. 3. 1904, p. 338. 

Barbados bananas (yields) do 17. 8. 1906, p. 84. 

The banana industry in Malabar. Ind. Agric. 1. 10. 06, p. 306. 

Banana cultivation. Str. Bull. June 1906, p. 185. 

Bananen. Ind. Mere. 30. 10. 1906, p. 788. 

Fruchtbananen und Mehlbananen oder Planten. Tropenpfi: 1906, p. 581. 

Bananen als exportartikel. Tropenfl. 1906, p. 187. 

Production et commerce des bananes &c. en Afrique Occidentale francaise. 
Bull, Jard. Col. 1906, p. 284. 

Cultivation et commerce de la banane an Costa Rica. do. p, 296. 

The banana industry in Jamaica. Jam. Bull. 1902, p. 129, 

Banana production in Costa Rica. Agr. News 10. 8. 1907, p. 245. 

Bananas in Hawaii. Agr. News. June 15. 1907, p. 196. 


Plantains: fibre.—Le banane sauvage en Indo-chine ; son cultivation possible comme 
textile. Rev. Cult, Col. 1901, p. 267. 
Weaving experiments with plantain fibre, Ind. Agric. June 1903, p. 185. 
La fibre du banane. Rev. Cult. Col. 1908, p. 114. 
Note on simple machines for extracting plantain fibre. 7. A. Aug. 1903, p. 87. 
Plantain fibre. do. Nov. 1903, p. 302. 
Plantain fibre extraction. Ind. Agric. 2. 11. 1903, p. 349. | 
Sur la preparation de la fibredu banane. Rev. Cult. Col. July 1902, p, 18. 
The Plantain fibre industry. Ind. Agric. 1. 9. 1906, p. 284. 
Banana fibre. Str. Bull. 1906, p. 259. 
Banana paper pulp. Trop. Life Nov. 1905, p. 72. 
Plantain fibre machines. Drieberg in 7’, A. Nov. 1907, p. 323. 
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Plantains: flour and other uses.—Plantain meal. Jamaica Bull. V. 1898, p. 200. 
Plantain flour. 7. A. Jan. 1899, p. 515; Mar. 1899, p, 603. 
Composition of the fruits at various stages. Jamaica Bull. 1900, p. 24. 
La farine de bananes. Rev. Cult. Col. 6. 1900, p. 52. 
Production et debouche de la farine de bananes, do. p. 442. 
La farine de bananes. do. 1901, p. 11. 
Plantain meal. Ind. Agric. 2. 9. 1901, p. 280, 
Plantain meal or flour, JT. A. Mar. 1899, p. 607. 
Bananas as a diet in typhoid cases. Jamica Bull. 1901, p. 145. 
Pour servir & l’enquéte sur la farine de banane- Jour. d’Agr. trop I. p. 143. 
La farine de banane de la quinta da Thebaida. Journ. d’Agr. Trop. I. 
1002, p. 9. 
Sucre et alcool de bananes, do. 30, 6. 1903, p. 165. 
Banana flour. T. A. Dec. 1904, p. 428, 
Banana flour. 7’. A. Mar. 1906, p. 140. 
Bananenmehl. Tropenpfl. July 1907, p: 474. 


Plectranthus.—Notes sur la cultivation de Plectranthus. Rev. Cult. Col: 1900, p. 444. 
Les Plectranthus: Journ. d’Agr. trop. IT. 1902, p. 112. 


' JUTE VS. RICE. | 


The question whether the expansion of the jute industry has led the culti- 
vator to forsake the growing of paddy for amore profitable crop is one which is 
often asked, and which has been answered by a section of the Indian public with an 
indignant affirmative. There are many good people who are much distressed at the 
thought that the food supply of Bengal is being neglected for the sake of the larger 
gain which can temporarily be derived from jute. So greatly are they concerned at 
this diversion of the energies of the agriculturist, that they have been endeavouring 
in speech and writing to induce the ryot to take what they regard as a more 
patriotic view of his selection of crops. ‘‘The country,” they say to him, ‘‘ must have 
food, and it is your duty to provide cheap rice even if it pays you better to grow 
dear jute. Already the fatal effects of the fascination exercised by jute are to be 
seen in the curtailment of the rice-growing area and the unprecedentedly high price 
of rice.” Further, to assist in keeping down the price of rice they have started a 
movement which has, as one of its aims, the prohibition of the export of this leading 
article of food supply. That the intentions of these alarmists are excellent need not 
be disputed, but the fallacious character of their argument is obvious. Cheap rice 
necessarily means a small return to the grower for his trouble, and the suggestion 
deliberately made by those who deprecate jute cultivation is that the ryot should 
grow rice on sucha scale as to reduce his own profits to vanishing point. The 
contention is palpably unfair. No one would venture to tell a merchant or a lawyer 
that it is his duty to carry on his business at aloss or at a margin of profit which 
yields a bareliving wage, Why is the ryot alone to sacrifice himself for his country ? 
lf it be argued that the advice given is designed for his ultimate advantage, the 
reply is that he, like every other man, must be allowed to judge for himself where 

his true interests lie. Any attemptto check the free play of economic forces can 
lead only to injustice and disaster. Happily, itis unnecessary to discuss the expedi- 
ency of measures to encourage rice-growing and discourage jute-growing, for it has 
just been shown that the assertions of fact upon which the alarmist views of the 
anti-jute agitators are based are wholly inaccurate. On this ground we look upon 
Mr. Oldham’s ‘‘ Note on the Present High Prices of Food-grains and Possible Causes 
therefor” as deserving of a more prominent place than the Supplement to the 
Calcutta Gazette. In our judgment it is a most important pronouncement which 
should have a reassuring effect in rural, if not urban, Bengal. Mr. Oldham does not, 
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of course, deny that the price of rice has risen, but he shows that the significance of 
this fact depends upon a number of considerations. If excessive jute-growing were 
the cause of the dearness of rice, we should not expect to find other grains which ar® 
little cultivated or consumed in Bengal in any way affected. But as a matter of 
fact, while the price of rice is 58 per cent. above normal, the price of wheat is 26 pe? 
cent. and that of maize 70 per cent. in excess of the previous average. The price of 
food-stuffs has advanced all over India, and for this universal enhancement jute 
cannot be blamed. Coming to the specific allegation that the enhanced price of rice 
is due to the increased area devoted to jute, Mr. Oldham remarks that ‘‘ although 
the total area under jute in the two Provinces has increased during the past six 
years by more than one million acres, there has been no corresponding decrease in 
the area under rice. In fact the tendency during the same six years has on 
the whole, as the returns show, been for the area under rice to increase.” Thus jute 
must in large measure have brought new ground into cultivation. It should also 
be borne in mind that the jute area is not used solely for that crop, for the praetice 
of growing winter paddy after the jute has been gathered is slowly extending. Mr, 
Oldham thus explains cne of the main arguments against jute-growing, the rise in 
the price of rice, and shatters another, which rested on the assumption that the rice 
area had decreased. In dealing with the causes of the enhanced cost of rice, Mr. 
Oldham propoundsa theory which has at first sight the appearance of a paradox 
but which is nevertheless not incredible. It is that the dearness of rice is partly due 
to the increased prosperity of the ryot. The failure of the winter rice crop of 1905 
and of the autumn crop of 1906 produced a scarcity which would in normal circum- 
stances have driven the ryot to consume Burma rice or coarser grains. But the 
ryot was notin the mood for reducing the quality of his diet. A profit of 153 corers 
from jute-growing in asingle year had raised his standard of comfort. He has 
bought himself an unbrella. He has taken to wearing shoes. He smokes, and 
prefers to go by train instead of walking. And he has learned to appreciate Bengal 
rice. Asa result of his sense of being well off he refused to buy Burma rice, though 
large quantities were imported for his benefit, and his demands have tended to help 
the upward tendency of the price of the Bengal variety. The wages paid at the 
increasing multitude of mills have had a similar effect upon another section of the 
population, and thus it may be said that the growing prosperity of the people of 
Bengal has been largely responsible for the dearness of Bengal rice. For clerks, the 
professional classes, and urban dwellers generally, the rise is unfortunate, but they 
are not the only classes to be considered. ; 


II. 


Mr. Oldham’s conclusions regarding the alleged injurious effect of extended 
jute-growing upon the rice crop are fully confirmed by the experiments with aman 
paddy which form the subject of a Report compiled by Mr. F. Smith, the Deputy 
Director of Agriculture in Bengal, and issued as the first of a series of Departmental 
Records. Mr. Oldham gave reasons for believing that the high price of rice was due 
to causes affecting other food crops which are not grown in Bengal. He further 
pointed out that, while the area under jute is being largely increased, there had been 
no decline in the rice area. And finally he referred to the fact that the cultivator is 
beginning to realise the possibility of growing rice and jute on the same field in the 
same year, and of thus obtaining two profitable crops instead of one. That this 
statement is not in any way optimistic is shown by statistics taken from the 
settlement records of a few estates in Eastern Bengal. These indicate that nearly 
half the land on the estates in question on which jute is grown also grows a crop of 
paddy the same year. If this double crcp is expedient from the point of view of 
agricultural science, then all anxiety on the score of the extended cultivation of jute 
may be dismissed. Hence the importance of the experiments carried out under the 
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direction of Mr. Smith, which demonstrate that the double crop is practicable and 


profitable. Summing up the results of the work done at Burdwan last year, the 


Deputy Director says emphatically :—‘‘ These figures do away entirely with the idea 
that, if the area of jute cultivation is increased, the people’s food supply will be 
Imperilled, for not only is the ryots’ food-supply assured by the paddy crop, but in 


_the same year a crop of jute is obtained from the same land, and this extra crop will 


enable the cultivator to obtain other necessaries of iife than those ensured by the 
paddy crop.” The mischievous character of the attempt to induce the ryot to confine 
his attention to paddy is made very conspicuous by the figures which Mr. Smith 
cites. Land which will only yield coarse paddy, worth from Rs. 22 to Rs. 28 an acre, 
will grow jute worth Rs. 125 an acre. To advise the ryot to sacrifice a crop worth 
Rs. 125 in favour of one worth Rs. 28 would in any case be foolish, but when it is 
known that he can grow both and make a net profit of Rs. 150 an acre, the misguided 
agitation in favour of exclusive rice-growing cannot be toostrongly condemned. It 
may be of interest to mention that the modus operandi for securing two crops is to 
sow the jute in the beginning of May. At the beginning of August it can be har- 
vested, and the land, after being thrice ploughed and once harrowed, is ready to 
receive the transplanted paddy. It is to be hoped that no efforts will be spared to 
bring these facts to the knowledge of thecultivators. In Bengal this is the true 
technical education upon which public funds may be expended to the advantage of 
the whole community. It must not be supposed, however, that the problem of 
growing rice and jute on the same land has engrossed the activities of the Depart- 
ment. Investigations are also being prosecuted into the most economical manures 
and their most profitable use. The merits of different ploughs have been tested. 
Attention is also being given to the problem presented by the many varieties of 
paddy. Their name, observes Mr. Smith, is legion. Mr. N. G. Mukherji’s collection, 
made for the Indian Industrial Exhibition in Calcutta, contained as many as 1,182 
named varieties. It is impossible to suppose that all these are equally good. For 
market purposes, at any rate, certain varieties are known to command a ready sale 
and a high price, and it will be greatly to the advantage of the cultivators if they can 
be led to grow the kinds which are the most trustworthy and yield the best results.— 
Indian Agriculturist, Vol. XXXII, No. 10, October 1907. 


Notes and Queries. 


By C. DRIEBERG, 


I may mention for the benefit of those who are growing Kola or Bissy nut 
(Cola acuminata) that the use of the nut (according to a Circular report in the 
British Trade Journal) is increasing. 1t grows best in moist soils from sea level 
up to 3,000 feet, and attains a height of 30 to 50 feet. A tree ten years old should 
yield from 100 to 150 lb. of nuts per annum. The price according to a Jamaica 
report varies from 8s. to 15s. per 100 1b. according to season. The nuts are simply 
dried for the market. They are considered an excellent tonic and are chewed by 
the natives for liver complaint. I may mention, on the authority by Sir Henry 
Blake, thatit is also very efficacious in malarial fever. 

P.—Here is the latest Indian report on the subject of transplanting single 
seedlings instead of clumps. The experiments were undertaken by the Bengal 
Department of Agriculture :—‘‘For the last three years experiments have been 
conducted to ascertain at what distance apart paddy seedlings should be trans- 
planted, and whether any benefit is derived by planting more than one seedling in 
each hole. The results for the three years show thatit is best to transplant from 
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9 inches to 12 inches apart, and that planting one seedling per hole, 12 inches apart 
has given a better outturn both in grain and in straw than planting two seedlings 
per hole at the same distance apart. This is a very important result, and it is worth 
bringing to the notice of all cultivators who grow paddy. In almost every part 
of the province there is an idea among the cultivators that it is better to dibble in 
several seedlings together in each hole. In some places four to six are planted, 
in some places eight to ten, and in parts even a Jarger number than this is dibbled 
in together in each hole, It has long been thought that this was a most wasteful 
practice, and the results of experiment at both the Burdwan and Cuttack Stations 
corroborate this view. As long as one healthy seedling is planted in each hole it 
is quite sufficient; and this means that the cultivators might effect an enormous 
saving in the consumption of paddy for seed. It has been estimated that some 
3,00,00,000 maunds of paddy are used each year for seed. If three-fourths of this, or 
even one-half can be dispensed with, there will be a large saving to the cultivators. 
At Cuttack the results have been the same. At this station, for the last two years 

he practice of planting one seedling per hole has been compared with planting two, 
four, and eight seedlings per hole, and one seedling per hole has given the best 
outturn all through.” 


T. M.—The specimens of beans you send are those known in India as Guar 
beans (Cyamopsis psoraloides) called by the Tamils Koth-averay. It has been succes- 
fully grown for the last year or two at the Government Stock Garden and the 
seeds distributed to School Gardens. The plant is a robust hairy erect annual, 
2 to3 feet high. The pods are thickish and from 1} to 2 inches long. Not only ‘are 
the ripe seeds eaten, but the tender pods are also cooked as a vegetable and are very 
palatable. The albuminoid contents as given by Church are 29°8 per cent. against 
24°5 in the groundnut (Arachis). Altogether it isa bean that is worth popularising. 

J. A.—It has been conclusively proved in Indian experiments that saltpetre 
and bonemeal produce excellent results on paddy: 60 lb. saltpetre and 230 lb, 
bonemeal are required per acre. You (and all paddy growers) would do well to 
satisfy yourself of the benefits of this manure by an experiment. Order a small 
quantity from any dealer in manures and try it next season; if it is found that 
the expenditure of a few rupees more will double the crop, the ultimate result may 
be an appreciable increase in the local production of paddy. 

N. D.—I do not know what financial assistance in the case of well-irrigation 
is granted in the South of India, but I have just read that a special officer of the 
Bengal Department of Agriculture, who was put on to enquire into and report 
upon well-irrigation in the Province, recommends its encouragement and suggests 
that in order to help in the construction and maintainance of wells, loans should be 
granted by Government under the Land Improvement Loans Act and Agriculturists’ 
Loans Act, and at a lower rate of interest than at present—all such loans to be 
advanced locally. The Director of Agriculture, Bengal, is said to have secured 
Government sarction to employ a staff of borers, who will be fully equipped with 
boring tools, to give assistance to those desirous of constructing wells. 


F. N.—I am sorry to say that hardly one inahundred cuttings of Prosopis 
juliflora were found to stike. I have written for seeds, and you can have plants 
when I raise them. The tree is prickly and 40 to 50 feet high when full grown. 
The pods are described as buff-coloured and about 6. inches long. Fé is these pods 
that give the tree value asa source of stock food. The common names of the tree 
are Agroba, Mesquite and Cashaw. Baron von Mueller mentions that it thrives in 
damp salu air and at sea level. The Locust bean or St. John’s bread (Ceratonia © 
siliqua), so far as my experience goes, is unsuited to Colombo. I have sent two plants 
to Jaffna to see how they will do there. 
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Correspondence. 


FRUIT CULTURE. 


sir,—In the “Illustrated London News” of the 6th July, p. 16, are illus- 
trations inter alia of the Mangosteen, called Miram, the most delicious fruitin the 
world, in connection with which is said ‘“‘The West Indians say that strawberries 
are perfect, but that mangosteens are heaven.” It appears at present there is only 
one tree that yields mangosteens in the West Indies. .... and itis to be largely 
cultivated. In the same issueisdepicted ‘‘ The Chrystaphyne” which is none other 
than ‘The Chowchow” which grows very easily in Ceylon. As no reference to the 


- mention of these illustrations has appeared in the local press, I think it worth calling 


the attention of those who can export mangosteens to their being known in London, 
for recently, I read in ‘The Times Weekly Edition” of these fruits and mangoes 
being exhibited at the Royal Horticultural Society. From Natal, what is called a 
new fruit—the raartje was exhibited. It seems to correspond to the smaller 
mandarin orange. Pines from the Eastern Province of Cape Colony were. also 
exhibited. It would be fully worth the trouble of people in Kalutara, Galle, and 
Udugama to export mangosteens to London. Pineapples are tinned in Singapore 
and sold in Colombo—1}3 lb. for 35, and 23 lb. for 50 cents. Icannot understand why 
the Agricultural Society does not import Litchi plants. Thirty years ago Chinese 
‘merchants sold the dried fruit in Ceylon, and it forms part of the preserves from 
China. <A local horticulturist advertises a plant at Rs. 4. ‘‘ The Illustrated London 
News” says ‘‘ The Christaphyne” is coated exactly like a vegetable marrow. At 
the Agricultural Society, the Hon’ble Mr, John Ferguson, C.M.G., spoke of the 
“Chowchow.” In the sameissue of ‘‘The Illustrated London News” is depicted 
‘*The Mammee Apple” which seems to correspond to the Sapodilla. ‘‘ The Loquat” 
is another fruit which does not seem to be appreciated in this country, as Isee many 
trees which are never pruned. 


September 17th, 1907. 


[The difficulty with the mangosteen is carriage for a month. Litchis have 
never succeeded in Ceylon, though there are trees upcountry. The Mammee Apple 
is not the sapodilla, and does very little here.—Ep.] — 


FUNGUS ON RUBBER PLANTS. 


DEAR SIR,—I send by this post (I hope it will arrive safely) 6’ of stem of a 
rubber (Para) plant a year old which shows the characteristic of quite a number of 
trees growing in a patch of lowlying ground, about 9 acres in extent. The 
bark it will be noticed, is dry and rough with a bad wound init with a black rusty 
fungus on the lower end. The attack is recent but speedy 1 fear. The black sooty 
looking fungus, as I take it to be, is much worse on some trees than in others. 
Large patches of irregular form, being conspicuous are massy. In some of my 
larger trees the wound is very extensive with a striated appearance, new bark 
appears very soon after the split of the old, and eventually the wound gets covered 
but with a gnarled and rugged bark which however appears to grow Over a more or 
less extensive patch of dead tissue. The growth of the trees appears to be distinctly 
affected. Newshoots lose their leaves and eventually die back, and the leaves assume 
aleathery unhealthy look. In two or three treesattacked some six months ago, 
which have succeeded in throwing new bark round the wound as described above, 
the growth appears to have recommenced, but the tree does not look by any means 
healthy and has astunted hidebound appearance. I shall be much obliged if you 
will let me know if this is a canker, and if so, the remedy, the drastic one of uprooting 
and burning all trees or painting the surface with a mixture or what? This attack 
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has followed one of cockchafer grubs, consequently the appearance of the whole 
plot is very discouraging. The seed from which these plants were raised came from 
Ceylon, but have also been in close contact with a nursery of plants from the 
Government plantation at Mergui. Any advice will oblige very much. 


Yours truly, 


J. G. F. MARSHALL. 
Tavoy, Burmah, 30th October, 1907. 


[The specimens have not been received, but in any case they should be sent 
to the local department and not here. By the time they reach Ceylon they are 
covered with many fungi, and itis extremely difficult, if not impossible, to make 
much of them.—ED.] 


ENEMIES OF PARA RUBBER IN BURMA. 


DEAR SiR,—Please allow me to make the following corrections in my last 
letter in your November issue :— 

Line 5 “‘origines male” should of course read “‘ origines mali.” For “ male 
rat” read ‘‘mole rat” wherever the words appear. For ‘new rainy season,” the 
last line on p. 882 read “non rainy season.” In 6th line on p. 883 for “in all 
surprising reason” read “ for the all sufficing veason.” In line 11 for “ Tavoy Evez ” 
read ‘‘ Tavoy every.” 

Yours truly, 


J.G. F. MARSHALL. 
Tavoy, Burmah, 19th December, 1907. 


RUBBER TAPPING IN BOLIVIA. 


S1r,—I am sending you the enclosed, thinking that it will interest your 
readers who are interested in the exploitation of rubber and planting of same. In 
the article mentioned in the June number of your journal, I was surprised at the 
small ratio of rubber to latex as set forth in the experiments. Truly, what we don’t 
know about rubber, its growth, yield and exploitation is marvellous, Nearly every- 
one handling this industry has a different experience when tackling almost the same 
questions in different localities. Yours truly, 


BosSTON AND BOLIVIA RUBBER Co., 


F. J. DUNLEAVY. 
Sorata, Bolivia, Oct. 1, 1907. 


THE EpItoR,—Your article on rubber picking in Ceylon in the June number 
of the “Tropical Agriculturist” was most interesting to me, as it must be to all 
interested in rubber planting and exploitation, and noting how these experiments 
differed from some of those carried on by myself in the tapping of Hevea brasiliensis 
in their natural habitat at the head waters of the Amazon, on the Mapiri, Kaka, and 
Beni Rivers in Bolivia, Iam sure that it will be of interest to rubber planters and 
exploiters to give the details of this experiment. 


Imay mention that while the Hevea of this section grows at as high an 
altitude as 4,000 feet, it produces at this height very little latex of an inferior quality> 
and that my experiments were carried on at an altitude of 1,500 feet. 


I started out one morning in June at 5a.m. with the quickest worker and 
picker on the plantation of the property of the Boston and Bolivia Rubber Co. of 
nearly one million acres. The picker carried a Machadine for tapping, a small tool 
about two and half inches long, with a cutting face of three-quarter inches. This is 
manufactured in the United States, and is the favourite tool for this purpose from 
here to the Amazonian Flats. Before fifteen minutes the picker was tapping, and I 
was measuring the trunks of the rubber treesso tapped six feet from the ground, 

From this time to 10 a.m. the picker had tapped, and I had measured 345 Hevea trees. 


: 


Se SS 


JAN. 1908.) 71 


during the same time he attached 946 tichelas tothe trees. On 35 trees he had 
placed one tichela, on 103 trees he had placed two, on 128 trees he had placed three, 
on 70 trees he had placed four, and on the remainder of the trees he had placed five 
tichelas. The average of the trees measured was 16 inches in diameter. 


At 10 o’clock the picker returned to the starting point with his balde, or 
empty bucket, and began to gather the latex which had exuded from the Rubber 
trees since placing the tichelas on same. The tichelas were left by the trunk of the 
tree for the next operation when the picker was tapping same. 


At 3 p.m. he returned to camp with his balde of latex to where the buyon or 
smoking furnace was located. In this part of Bolivia the wood of the Chiri Palm 
tree is used to fabricate smoke, while lower down the Amazonian Water-shed the 
nut of the Mutiku tree is used. Both create the dense smoke necessary for the 
coagulation of latex. 


The balde containing the latex was weighed on the store scale—not very 
accurate—and scaled with the weight of the pail 4 lb. 231b. The latex was then 
poured into adish, and placed near the fire, when the picker after warming his 
paddle-shaped baton in the smoke, proceeded to pour the latex over same witha 
tichela fastened to the end of a two foot handle. I may mention here for the benefit 
of rubber planters who want to brand their rubber without injuring same, that 
the best way is to have the brand either cut into the paddle, or raised on same 
so that the coagulation of latex on same affixes the brand on the rubber, either 
engraved or embossed. The paddle after being covered with latex was revolved in 
the smoke rapidly until coagulated. This occupied from eight to ten seconds, when 
afresh addition of latex was added to the paddle, and again the latter was revolved 
in the smoke until coagulated. This was repeated until the whole of the latex was 
coagulated into one large bolacha of rubber attached tothe paddle. During the 
process I had the paddle with some rubber attached weighed, and it turned the scall 
at 141b., while the remainder of the latex in the dish, with weight of dish deducted 
weighed 7 lb. The picker continued to add the remaining latex to the paddle until 
the coagulation was completed, and the paddle was again weighed and turned the 
scale at 21lb. The weight of the paddle was2 lbs.,so that there were 19 lb. of 
rubber for 19 lb. of latex. This indicates that in the rapid coagulation of latex 
containing a high percentage of rubber there is no weight lost. The balde was then 
filled with water to the same height as formerly occupied by the latex, and weighed 
for the purpose of determining approximately the difference of the specific gravity 
between the latex and the water. and to the surprise of those present it weighed 
the same. 


After two hours the newly-made rubber was cut from the paddle by running 
a knife on two sides of the bolacha from the handle down, and being in one piece is 
displayed two anchors, the Company’s brand, on one side of the rubber. It was 
then turned into the store, and sixteen hours after, this same bolacha of rubber was 
weighed, and was found to have lost 54 lb. in weight. Twenty days after it was 
again weighed with a further loss of 34 lb. This would illustrate to my mind thag 
rapid coagulation is a mistake, and that each coating of latex added to the 
coagulated bolacha of rubber should be properly browned with the smoke, instead 
of making it only sufficiently solid to prevent dripping from the paddle. This extra 
smoking would improve the keeping qualities of the rubber and increase the 
price of same. E 


The trees used tor the experiment were an average estrado, but most of the 
trees, as indicated by the tichelas attached, had been overtapped durirg previous 
years. This was because the picker did not care to tap new estrados further afield 
on account of their being at a greater distance from his habitation. He worked two 
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estrados alternately, and his highest delivery of rubber for any one month was 164 
Vp. dry. Being a quick worker, he, many times, when making an incision with his 
machadine, would strike hard and inflict a wound in the wood of the tree, thereby 
damaging its productive capacity for the future. 


During the march over this estrado I saw a rubber tree which had been 
broken off from the trunk forty feet from the ground, and only the trunk was left 
standing. This trunk was 23 feet in diameter, and the picker was working the 
same with three tichelas, and had been doing so for two months. One tree sixty 
inches in circumference was hollow, and the same picker was working three tichelas 
on this tree. 


The resting season for the rubber trees in this part of Bolivia is from August 
to December, and as the ratio of rubber to latex is very high, this is probably the 
cause of it. There are hundreds of new estrados in this section of Bolivia which 
cannot be worked on account of the lack of labour and transportation facilities. The 
latter are being rapidly overcome by the building of roads and railways in Bolivia 
on the one hand, and the construction of the railway round the Madera Falls in 
Brazil on the other, which will give a safe outlet down the Amazon for rubber in 
the future, as well as by the mule trails at present constructed, but which will be 
replaced by the Railways; thus the ontput of rubber from the Hevea trees for this 
Republic would be increased, and acorresponding increase in the export of same to’ 
ten times the present quantity. 


F. J. DUNLEAVY. 
Sorata, Bolivia, October, 8rd, 1907, 


Side view of Machadine, 
End view of Machadine. 
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THE PRODUCTION OF. TEA. 
POSITION OF GROWERS. 


It is well for those who drink tea that after 
many years’ indifference to the discovery made 
about 1820 that trees were growing wild in 
Assam the Indian Government procured young 
plants from China, and seed for distribution in 
different quarters, in order to promote experi- 
ments in tea culture. Upon these foundations, 
laid seventy years ago at Chubwa, in Assam, has 
arisen in the eastern dominions of the Crown 
the industry which now yields 420,000,000 Ib. 
a year, provides fifty millions of our British 
fellow-subjects with what has become almost a 
necessary of life, and has something left to 
spare to meet the call for tea, more tea, that 
comes from nearly every othercountry in the 
world. The story of the indnstry’s uprising— 
its ebb and flow as the tide of forture receded 
or advanced—cannot here be recited in detail, 
but a few points emerge well worth recording 
at a time when thoughts are turned to enter- 
prise abroad, and many wish to know what is 
the true position of producers. 


Passing in quick review the Government’s 
experimental gardens before 1840, most of which 
were transferred to the Assam Company formed 
in 1839, the beginnings of culture in Dehra 
Doon, Kangra, and Kumaon soon after, some 
early plantings in Madras, and the successful 
experiments in Cachar, Darjeeling, and Sylhet 
before 1860—in that year 1,000,000 1b. were sent 
to England from estates already or a commercial 
footing—we come to planting in the Terai, 
which followed about 1862, and in the Dooars 
about 1875, and within the last twelve years the 
opening of many of the large estates in Travan- 
core. In the meantime tentative experiments 
were being made in Ceylon, but it was not until 
its valuable coffee plantations were threatened 
with extinction, and other products had been 
tried, that earnest attention was given to tea 
and the basis laid of the industry which has 


proved of such great value to the colony. A 
garden opened more than five and thirty years 
ago still sends good tea to market, - but 1880 was 
reached before 100,000 lb. were exported—this 
year the total will be as much as 178,000,000 Ib. 

The gardens first laid out in India were 
plauted with the Chinese variety of bush, but 
by degrees this has been widely superseded by 
indigenous or hybrid kinds, which are more 
remunerative in many sites and soils; the 
China plant yields much less weight of leaf, 
but in Darjeeling fine flavoured. tea is made 
from it. Until quite recent times some of 
the original stock was still bearing after 
the lapse of 40 or 50 years, and a little still 
exists where first planted. Nothing short of 
that age is accounted particularly old, and the 
endurance of young bushes treated with the care 
now given to them is expected to be still longer. 


Duration oF BusHEs. 


These facts supply the answer to questions 
which some are doubtless asking—Is the soil 
durable, is the bush a long-lived one, is there 
promise of permanence for this industry ? It 
is true that in India some very ancient plots 
have been abandoned, as in Cachar and Assam, 
and that of plantings in Terai perhaps one-fifth, 
which low prices had made unprofitable, has 
gone out of cultivation, while in Oeylon, it is 
said, there are some gardens which are not 
likely to last. No secret is made of it. Inthe 
beginning the pioneers lacked experience } 
wrong sites were sometimes chosen, such as 


‘steep hillsides which have been denuded of 


their soil, while bushes were treated in a way 
that a modern planter would deem brutal. In 
those days there were no scientific experts as 
there are now, continuously advising growers 
about their soil, manure, catch crops, and 
insect pests, while the genius of inventors had 
not then devised the machinery that now 
simplifies, hastens, and cheapens the work in- 
side the factory. Itis stated that no gardens 
made onthe Darjeeling hills during the past 
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forty years have failed to last, and from 
evidence available it is reasonable to believe 
that the productive life of a tea bush is 
a question of treatment, soil and climate. 
Given good soil, favourable climate, and judi- 
cious handling, it would be difficult to assign a 
limit to it. The bushes have been stricken by 
hail, blight, flood and drought; still they sur- 
vive, and there is no record of complete failure 
of acrop. The longevity of tea under careful 
culture is established; but on the other side 
must be set the fact that from old bushes such 
fine quality as young ones give cannot every- 
where be made, while land long cropped needs 
much top-dressing, which entails expense; so 
prudent planters uproot old bushes to give place 
to new, or make some fresh extension year 
by year. 


AVAILABLE ACREAGE, 


An official return enumerates about 530,000 
acres of tea in India, of which 21,367 are stated 
to be immature, but some of the figures are 
termed imperfect or inaccurate, and stress is 
laid upon the fact that while the returns of 
area show an increase of only 86 per cent since 
1885, the quantity produced has increased 236 
percent. In other words, if the areas have 
been correctly stated, the yield per acre has 
risen from 253 lb in 1885 to 454 lb in 1906, upon 
the average of all. Growth of indigenous or 
hybrid kinds, high cultivatior, and freer pluck- 
ing do not alone account for this great 
increase; part of it is due to the number of 
young, vigorous bushes with which old acres 
have been leavened. Apart from this, at least 
140,000 acres of the total area are not yet 
much more than 12 years old, they add to 
the aggregate productiveness, and under normal 
conditions should ensure the maintenance or an 
increase of the annual output. 


There is still room for development, if demand 
for tea should justify it, and if labour were 
obtainable. Nearly a million acres are held by 
the Indian planters, taken up for tea, but not 
yet cultivated ; the tenure is secure and the 
terms are not onerous; much of the land is 
unsuitable for tea, but some is useful for by- 
products, and enough remains for large exten- 
sions when desirable, except in Darjeeling 
where, it is said, the limit has nearly been 
reached. No wide or sudden action in this 
direction, however, is probable; control has 
become largely concentrated in the strong hands 
of shrewd and cautious men, who should know 
that the hurry of one year may take ten years 
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ofcare to cure, and are not likely to forget the 
lessons learned in bygone years, which teach 
that development must be very slow in order to 
be safe. Promoters from outside, smitten with 
a mania for extension, wil! hardly find a footing 
ora welcome, The spare lands are mainly dis- 
tributed as follows :—375,000 acres in Assam, 
215,000 in Cachar, 160,00U in Sylhet, 157,000 in 
the Dooars, 57,000 in Darjeeling, and 17,000 
acres in Travancore. 


In this respect the position of Ceylon is some- 
what different, It has been officially stated that 
there are 461,000 acres of tea in the island, a 
figure that needs to be reconciled with the care- 
fully compiled statistics in ‘‘ Ferguson’s Direc- 
tory,” which show that the total is only 390,000 
acres. The same authority stated last year that 
tea cultivation in Ceylon would probably even- 
tually reach 400,000 acres; if that holds good, 
there is not room for any great extension, while 
the new factor introduced —namely, planting 
rubber among tea, suggests the probability that 
the output will gradually decrease. The rubber 
trees, however, planted on 41,690 acres of tea in 
Ceylon are still young and may not grow so 
quickly as they do in newclearings, while the 
increased value of tea leads every planter to 
make the most of it. Helped early in the season 
by weather that made the bushes flush well, and 
by the stimulus to free plucking given by the 
price of common tea, much more has_ been 
gathered this year, to the great benefit of 
growers. What the position may be when the 
rubber trees reach maturity can only be sur- 
mised, but it is probable that less tea than now 
will be produced, that more will then be wanted 
and that a healthy tea estate will be a valuable 
possession. Bushes and soil are affected by age 
and continuous cropping just as they are else- 
where, but the majority of the gardens are not 
yet old, and though much has been said about 
‘‘earthiness in high-grown tea,” it should not 
cause undue misgivings, because the deterio- 
ration noticed may prove to be remediable and 
transitory. 

The growers’ chief concern, in India and 
Ceylon alike, is not for their climate, plant, or 
quality, but about the perennial difficulty of 
obtaining sufficient coolie labour, the exceeding 
dearness of foodstuffs, and the high import duty 
levied here. It is possible that scarcity in the 
United Provinces caused by the present drought 
may induce more labourers to move northward 
and eastward, where work and food, homes, and 
a fair wage await them, but so far no move- 
mentis reported, while, as regards Ceylon, the 
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latest returns show a falling-off in immigration. 
Malay and the Straits attracted in 1906 some 
50,000 Tamils, thus lessening the number avail- 
able for Ceylon estates, and it is possible that 
tea-planters may have to face the question of 
paying higher wages. 

PRESENT Crop Positrons. 

The crop positions are as follows :—India will 
make less than was expected, short yields at the 
end having followed the good increase made early 
in the season. Last year’s total of 240,000,000 lb. 
may not be much exceeded, and considerably 
less will be received here. The total export last 
advised by mail showed an increase of about 
4,000,000 lb., which hag gone abroad, but later 
telegrams show that the shipments in the inter- 
val have been short, and that there is a consi- 
derable falling off in exports to the United 
Kingdom. Garden returns to the end of October 
disclosed an average increase of about 2 per 
cent. in the crop so far gathered, more being 
made in the aggregate of Assam, Cachar, Sylhet, 
and Travancore, but less in Darjeeling, Dooars, 
and the Terai. The best results to growers, 
which can now be said to be already assured, are 
for those who have made heavy crops at alow 
cost-price and have been able tosell them readily 
at 1d. to 2d. per lb. more than they obtained for 
their last crop. Theaverage of London sales to 
date is about 84d. per lb., against 8d. per lb. 
last season, and of Calcutta sales 6 annas 10 pies 
against 5 annas 5 pies in 1906. Ceylon will ship 
a total of about 180,000,000 lb., contrasted with 
170,000,000 Ib. last year, including some that is 
grown in Southern India but sent through 
Colombo, estimated to be between two and three 
million pounds, Of the increase only about 
3,000,000 1b. will come here, the rest having been 
sold abroad. London sales average 8d. per lb. 
against 74d. obtained last year, and Colombo 
sales have returned the growers 41 cents against 
35 cents all round in 1906. 

DvutcH AND JAPANESE TEAS 


The London market, preoccupied with Indian 
and Ceylon, seems to pay little heed to other 
kinds of tea, but a grower needs to extend his 
outlook, watch other sources of supply, and 
see what competition threatens. These must 
be examined, and they are confined to Java, 
Japan, and China. The Dutch island’s useful 
little crop cf about 28,000,000 lb, shows no sign 
of increase, and does not affect the position, 
though its tea is readily saleable and competes 
with the lower qualities of British growth. 
About half the crop comes to London, and has 


realised 74d. per lb. this year, against an 
average of 6d per lb. in 1906. Japan tea meets 
ours only in North America, where it finds 
favour, but has lost ground as the merit of our 
stronger growths became appreciated. In the 
season 1904-5 the United States and Canada 
imported 48,700,000 lb. of it, but only 
41,600,000 lb. in 1906-7, while the importation 
of British-grown varieties rose from 35,300,000 
Ib. to 37,600,000 Ib. It appears, moreover, that 
production is steadily decreasing in Japan ; in 
1896 the plantations covered about 146,000 acres, 
yielding about 70,000,000 1lb., but by 1905, the 
last year for which figures are available, the area 
had fallen to 130,000 acres, and the total made to 


57,000,000 lb. If these returns, which are 
official, include all produced for trade 
purposes, there is no present reason to 
fear competition from that quarter; but 


at the State farm experiments have been made 
in rearing plants, methods of manufacture, use 
of machinery,and improvement of quality which 
may bearfruit. The outturn of Oolong tea in Tai- 
wan (Formosa) has also declined since the island 
passed into Japan’s possession. Between 1900 and 
1905 the wage of farm labourers under contract 
in Japan rose 17 per cent., while the rates 
for many kinds of skilled labour rose from 10 to 
30 per cent., a consequence of its great indus- 
trial developments, raising the cost of pro- 
ducing tea. 


Cuina TRA, 


China still confronts the British grower in 
many markets, but, contrary to expectation, 
has not regained this year very much of its 
lost trade here (though the percentage increase 
is large), notwithstanding the demand for 
cheaper tea than can now be bought elsewhere. 
Up to November 15th the total China tea 
exports oversea were 93,000,000 lb, against 
83,000,000 Ib. in 1906, much of the increase 
being to America and some of it coming here. 
China’s large trade in black tea with Russia is 
endangered by the growing reputation and pur- 
chase of our produce there. America has taken 
more of China and less of our growths this year 
and our home consumption shows an increase 
of 3,500,000 lb. in China tea, Itisclaimed that 
part of this increase is due to the growing con- 
sumption in this country of the higher quali- 
ties of China teas and an appreciation of their 
digestive values, though upon this point opi- 
nion isnot unanimous. Judged by despatches 
from our Consuls in China, the general feel- 
ing there is not hopeful. From Shanghai we 
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learn that ‘‘the Chinese tea-grower is appar- 
ently still incapable of realizing: that he is 
losing the European markets. The trees are 
left unpruned, and the ambition of the small 
producer is confined simply to obtaining three 
crops a year from his soil. . . ., . the 
season has been so unsatisfactory for Shanghai 
shippers that in view of the steady fall in 
quality and demand, especially in the United 
Kingdom, several of the largest British firms 
have abandoned the trade.” From Hankow 
‘‘there were no direct shipments to London, a 
feature shared only by the years 1899-1900 ; 
the subjoined table, in spite of a _ special 
Siberian demand, shows a serious decline in 
the export, even as compared with the bad 
record of 1905, due to the unrest in Russia 
and the swamping of the British market by 
India and Ceylon.” From Foochow ‘the 
statistics for 1906 show an appreciable im- 
provement, in spite of which there seems a 
universal opinion among those interested in 
the trade that the day of China tea is over.” 
When these reports were made silver was 
much dearer than it is now, a disadvantage 
to buyers of tea remitting to China; the 
lower rate of exchange now current may lead 
to larger purchases by merchants in Europe 
and America still handling China tea, a point 
that must be kept in sight. 


This completes our review, and the conclu- 
sion to be drawn from it is that among the 


different groups of growers those in India, 
Ceylon, and Java are in the most secure 
position. The question follows, What prospect 
is there that present prices will be main- 
tained ? The advance in price has been caused 
by an expansion in demand, a reduction in 
stocks both in and out of bond, and the dis- 
covery that the fresh supplies available are 
not quite large enough for all requirements. 
A reaction might ensue if India’s production 
or China’s export were largely to increase 
during the next year or two, or if consump- 
tion were to fall off asa consequence of higher 
prices being charged tothe public; but there 
is the possibility, on the other hand, that 
the use of tea may continue to grow larger 
in countries where it is still small. All these 
contingencies must be kept in mind, for they 
are likely to make the position and move- 
ments of tea more than usually interesting for 
some time to come to all who produce, deal 
in, or use it.—-London Times Supplement, 
Dec. 20, 


FINE FLAVOURED TEAS. 


Prejudice apart there cannot be a question 
that the choice ‘‘ chops ” of China teas furnishes 
amore delicate flavour which was not attained 
in India before the introduction of the Belmont 
process, We areawarethat Mr K Bamber did 
pretty nearly hit off the desirable in Ceylon, 
but still there was something wanting. With- 
out reproducing the article on the matter it 
may be as well to condense the information for 
the benefit of those who care to undertake the 
manufacture of such teas as are still retailed by 
Davidson of Fenchurch Street, Twinings in the 
Strand and one or two others who pander to 
the taste of connoisseurs. That there are many 
of the latter is undoubted and our impression 
is that if conductors of our hill gardens would 
lay themselves open to supplying what we may 
describe as ‘‘ toned down teas” they would 
derive a profitable enough trade at the prices 
readily paid across the counters to the firms 
above mentioned, which range between halfa 
crown and five shillings per lb. There is no 
great secret in the toning ; Indian tea is harsh 
and so to most palates, unless blended with the 
weaker China leaf, unappreciated, but if we 
eliminate the surplus tannin it can be rendered 
fit for most people. The process preserved at 
Belmont was to spread the rolled leaf out 
thinly on the mat for the night ; in the morning 
the leaf was heaped up under a damp blanket, 
care being taken to constantly test the mass 
for any indication of heating when, of course, 
all had to be immediately re-spread out. 
Tips came out white instead of yellow, 
but the grand test was in the cup, for 
though ‘harshness, in a modified degree, 
was slightly perceptible, on this being repre- 
sented to the manipulator the defect was reme- 
died. In 1898 when tea began to drop in Bengal 
we were favoured with enquiries as to the cool- 
ing down of the rolled leaf, and a well-known 
engineering firm furnished us with an 
estimate of an apparatus costing R12,000. 
No difficulty in the manufacture was indi- 
cated nor is much alteration needed except- 
ing that the leaf should be rolled slower, for 
under present methods the ‘‘ rapid rollers” re- 
duce the mass to a wet stodge staining the tips 
and setting up undue evaporation from the 
time the leaf is placed in the trays. With 
some modifications the process carried out at 
Belmont was identical with that pursued by Dr. 
Jameson at the Government Garcens in the 
Punjab half a century ago, while samples made 
by the Sylhet Tea Company were priced 2s. 6d. 
per lb. Unfortunately the Managing Director 
of this Company would not listen to represen- 
tations regarding a cooling room, so the method 
had to be abandoned and the present orthodox 
manufacture carried out much to the disappoint- 
mentof a firm in London—Antrobus and Co,— 
who were prepared to take the whole outturn 
if up to the original mark. That there is a large 
demand for fine flavoured tea in Russia, the 
United Kingdom and America, goes without 
saying, and by elimination of the superabun- 
dant tannin by cooking coupled with slower 
drying our planters could secure the major 
portion of this trade.—Indian Planters’ Gazette, 
Nov. 30, 
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TEA ESTATES ‘‘ GOING OUT”’ 
IN CEYLON. 


We recall the visit of two or three experienced 
Assam tea planters to Ceylon some twenty 
years ago, who came to see us and enquire how 
best they could inspect some typical Ceylon 
plantations in order to judge of their quality 
and condition. They were on their way out 
from home to resume charge—in one or two 
cases—of their own properties in Assam. We 
sketched a programme for them, which included 
part of Dikoya and Dimbula as on the railway 
route, and they started off; but returned on 
the second day quite satisfied’ and altogether 
in a chuckling mood over the Ceylon Tea 
Enterprise. They had not gone beyond Kandy 
and Nawalapitiya; but they had seen enough, 
including Mariawatte (!), to satisfy them that 
our tea gardens could not ‘‘last.” They 
gave no more than five to ten years at 
most for the profitable life of the plantations 
they had gone over, and they were going on to 
India with the full assurance that the Ceylon 
‘ea Enterprise could never amount to much, 

Wewere reminded of this experience when 
we read the otherwise clear and able Roview of 
the Tea Industry in India and Ceylon, which 
is reproduced in full elsewhere from the 
London Times and in which the one unfortu- 
nate, and as we think unjustifiable, statement is 
made in the concluding portion of the follow- 
ing :—‘‘It is true that in India some very ancient 
plots have been abandoned, as in Cachar and 
Assam, and that of plantings in Terai perhaps 
one-fifth, which low prices had made unprofit- 
able, has gone out of cultivation; while in 
Ceylon, it is said, there are some gardens 
which are not likely to last. No secret 
is made of it.” We know of no evidence 
to warrant this belief, in respect of Ceylon, 
unless it be found in the fact that 
throughout 42,000 acres of our tea, the new 
product ‘‘ rubber” is inter-planted, and, there- 
fore, the surmise is made that the tea must 
eventually disappear before the rubber ? That, 
we confess, is within the bounds of possibi- 
lity, more especially if rubber fulfils’ certain 
sanguine expectations of high profits out of 
all proportion to those derived from tea. In 
that case, it may be thought advisable to get 
rid of the tea; but we are quite sure that 
a good many years must pass before this 
takes place, if it ever does altogether, and 
meantime every care is being taken of both 
tea and rubber, while never before was tea 


cultivation in Ceylon so well fostered and so 
generally prosperous. The only clouds at 
present have reference to the possibility of 
an unduly dryseason and ashortness of labour. 
But we may find both these clouds lifting as 
the season goes on. 


RECORD TEA YIELDS. 
(To the Hidtor.) 


Rakwana, Jan. 8th. 

Deak Srr,—To settle a wager will you or 
your readers oblige me with any information as 
to whether 870 lb tea per acre all round off a 
total acreage of 350 acres constitutes a record 
for Ceylon and if not, what is the re- 
cord? Thanking you in anticipation.—-I am, 
yours, &c., 


“RAKWANA.” 
P.S.—Likewise is 1,400 1b. an acre off any 
particular field a record ? R. 


Recorp Tea Yretps-—‘‘ Rakwana ”’ raises an 
interesting question in his letter given above and 
undoubtedly a yield of 870 lb of tea per acre off 
a total of 350 acres is a magnificent return ; but 
it does not make a ‘‘ record ” for Ceylon. That 
‘«record.” we apprehend, belongs to Mariawatte 
for Mr Salinond, the then Manager reported to 
us4in Jauuary, 1901, thatthe crop for 1900 over 
the whole estate of 458 acres was equal to no 
less than 996 1b made tea per acre—the largest 
ever gathered up to that date. 
India or Java, 


Nowhere in 
we said at the time (and our 
challenge has remained unanswered) have we 
ever heard of sucha yield over so large an area, 
This, of course, beats *‘ Rakwana’s ”’ 870 lb over 
350 acres. Butin respect of his 1,400 lb off one 
field(what extent ?), we are not sure that he 
may not score the record. At any rate the 
highest yield we have for Mariawatte is 1,384 lb 
(all over 101} acres) in 1890 and 1,357 lb in 1900. 
(For 17 years this field averaged 1,144 lb.; while 
for nine years the average over the whole 
estate of 458 acres, equalled 822 lb.) In 1901, 
before the rush into rubber, we ventured to 
estimate that there were ‘‘ 18,000 acres of the 
finest tea land planted in Ceylon capable of 
bearing 800 1b and upwards per acre ; 80,000 
acres equal to an average of 600 lb, and 300,000 
acres equal to 250 to 400 lb.” 
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PUBLIC SALES OF TEA IN COLOMBO 
AND LONDON. 


LONDON 
1906. 1907. 
Reu- Reu- 
Date. Pkgs. ter’s Date. Pkgs. ter’s 
Sold Av. Sold. Av. 

Jan. 5 23,000 7% Jan. 11 31,000 83 
aay) 31000) 74'"'~ .;.0'18 27,000 8 
5 19 32,000 74 .,, 25 21,000 7% 
». 26 19,000 74 Feb. 1 20,000 72 

Feb. 2 23,000 7 3 20,000 8 
39 21.00 62 ,, 15 22.000 8} 
> 16 25,000 62 ,, 22 27,000 83 
ve: 28 22,000 6% Mar. 1 27,000 88 

Mar. 2 24,000 63 Press 21,000 83 
a9 21,000 62 4, 15 20,000 83 
, 16 22,000 73 4, 22 21,000 8 
55 #28 19,000 74 ,, 28 17,000 84 
5. 30 26,000 7% Apr. 5 Easter 

Apr. 6 19,000 74  ,, 12 21,000 8} 
, 12 25,000 62 ,, 19 22,000 88 
5) 20 No sale 35 26 26,000 83 
5 23,000 7 May 3 23,000 83 

May 4 30,000 7 . 10 25,000 8+ 
eal 30,000 7 on 24,000 84 
es 27,000 6% » 24 Whitsuntide 
» 2d 24,000 7 fee 34,000 7% 

June 1 32,000 7 June 7 32,000 72 
» 8  Nosale » 14 27,000 74 
eS 32,000 7h 4, 21 31,000 7% 
fy OL 34,000 7 eS 26,000 7% 
ar) 30,000 7% 

July 6 98,000 6g July 5 30,000 74 
ali 29,000 63 ee. 30,000 73 
5, 20 23,000 64 4, 19 26,000 4,78 
oy 30,000 64 ., 26 31.000 73 

Aug. 3 31,000 62 Aug. 2 34,000 73 
., 10 Bank Holiday ,, 9 Bank Holiday 
Be iy 36,000 64 ,, 16 35,000 74 
3) 24 31,000 68 i 28 28,000 74 
‘sl 26,000 6 ,, 30 29,000 73 

Sept. 7 24,000 7 Sept. 6 21,000 74 
,, 14 . 22,000 74 4, 13 19,000 74 
4) 22 21,000 74 ,, 20 21,000 8 
4 28 20,000 78 4, 27 21,000 74 

Oct. 5 20,000 84 Oct. 4 21,000 7% 
3 2 16,000 8% wou, Ll 19,000 8% 
4 19 20,000 8+ 4, 18 15,000 88 
. 26 21.000 8} ,, 25 20,000 84 

Nov. 2 14.000 83 Nov. 1 15,0095 8% 
ae 17,000 84 ., 8 13,000 8% 
Sarak 17,0007 850° a5 10,000 88 
1 BB 18,000 88 ,, 22 14,000 83 
. 30 17,000 88 ,, 29 14,000 83 

Dec. 7 18,000 82 Dec. 6 19,000 88% 
ena 14,000 8% ,, 13 15,000 88 
121 18,000 88 ,, 20 28,000 84 

1,058,400 74 1,093,000 83 
Quantities sold in the past 10 years :— 

Pkgs Pkgs. Pkgs, Pkgs. 
Offered. Sold. Offered. Sold. 


1898 1,115,000 1,050,000 
1899 1,123,000 1,046,000 
1900 1,295,000 1,179,000 
1901 1,197,000 1,055,000 
1902 1,160,000 1,052,000 


1903 1,047,000 957,000 
1904 1,027,000 958,000 
1905 1,194,000 1,094,000 
1906 1,141,000 1,058,000 
1907 1,142,000 1,059,000 
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COLOMBO, 1907. 


Offered, Sold. 
lb. lb. Aveg. 
2,569,979 2,131,878 41 
834,068 {744,080 43 
1,633,389 1,300,041 41 
2,025,557 1,657,885 40 
1,238,741 912,828 40 
1,173,482 997,855 41 
1,194,895 1,026,543 43 
1,617,998 1,443,559 44 
1,250,524 993,811 45 
1,332,566 1,136,107 45 
1,396,494 1,262,153 46 
1,510,187 1,288,535 46 
1,468.302 1,167,522 44 
Tea Sellers’ Holiday. 
2,270,576 2,013,902 44 
1,873,687 1,638,491 44 
1,536,734 1,115,780 43 
1,530,598 1,137,994 41 
1,987,030 1,502,555 37 
1,984,484 1,655,249 37 
2,004,621 1,688,487 37 
1,675,863 1,426,865 37 
1,752,483 1,614,510 38 
1,851,526 1,660,868 39 
1,896,804 1,577,941 39 
1,929,132 1,902,618 39 
1,743,230 1,361,523 39 
1,703,335 1,372,383 40 
1,779,863 1,523,603 41 
1,815,966 1,598,818 414 
1,472,731 1,263,988 42 
1,407,272 1,097,778 424 
1,450,980 1,178,721 43 
1,631,502 1,255,243 43 
1,474.5384 1,193,991 44 
1,318,309  987,90L 44 
1,102,424 880.874 42 
1,426,167 1,106,863 43 
Tea Sellers’ Holiday. 
1,988,562 1,546,865 42 
1, 157.236 961,644 42 
1,117,961 895,960 44 
1,409,991 1,039,801 43 
1,464,050 1,255,704 43 
1,370,623 1,007,835 434 
1,305,930 989,227 41 
1,449,906 1,222,569 41 
1,533,922 1,291,506 42 
1,724,232 1,558,113 44 
1,588.197 1,485,028 44 
2,340,230 2,138,561 45* 
78,316,873 65,212,556 42 


* Approximately. 


Quantities sold in the past 10 years as follow: — 


1898 
1899 
1900° 
1901 
1902 


lb. 


28,866,004 
32,472,040 
38,242, 926 
38,345,861 
42,874,499 


Avg. lb. Avg. 
34 ee 46,172,487 38 
38 1904 53,309,443 36 
34 | 1905 55,861,862 34 
33 Be 54,611,601 36 
34 | 1907 65,212,556 42 
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RUBBER TAPPING PATTERNS: THE 
‘‘CHAIN-GAMMA.”’ 

Mr. C Boden Kloss writes as follows in the 
“ Aecricultural Bulletin,” Singapore, for Novem- 
ber :—All methods of tapping rubber trees 
are, one may say, combinations or varia- 
tions of the oblique incision and_ probably 
the two most popular methods in use in Malaya 
at present are the V and the herring-bone. It 
is objected however to the former that so many 
cups are required, The latter is frequently to 
be seen deprecated on account of the central 
channel which is a mere conductor of latex, 
being unproductive in itself and wasteful of 
cortex. Itis said also that it lessens the ten- 
sion of the bark and therefore tends to minimise 
the output of rubber. If such is so with the full 
herring-bone, how much more proportionately 
is the vertical channel uneconomical in the case 
of the half-herring-bone! Examining recently 
a series of trees tapped by the latter method it 
appeared to me thatif the length and position 
of the conducting channel were somewhat 
altered it could be made both productive of latex 
and thus less wasteful of bark while, besides, 
the natural tension would probably remain un. 
affected. I therefore sketched out the following 
pattern (Fig. 1 the dotted line representing the 
original verticle channel) of a modified half- 
herring-bone—I should like to say improved, 
but from lack of opportunity to test it cannot 
yet do so--which, if we desire to stick tothe 
alphabet for tapping nomenclature, instead of a 
number of Roman Vs occupying the tree at in- 
tervals, might be described as a column of 
Greek Ys ascending the trunk—ascending be- 
cause tapping must be done from base upwards. 
A very symmetrical pattern that would probably 
heal rapidly is also obtained by reversing each 
alternate Y. Having gone so far it was of course 
obvious that the alteration should be carried to 
its logical conclusion and thus Fig. 2 was 
obtained. The basis of the method is itself a 
very simple pattern, productive throughout all 
its leng¢th. This is a continuous regular zig- 
zag, but Iam not aware that it has been ex- 
perimented with in this form for the orthodox 
zig-zag seems to be two oblique cuts joined by 
a vertical, and so useless, channel. The advan- 
tage of the full pattern however is that the 
flow from the lateral projections at once forms 
a leading stream which is joined by the descend- 
ing latex from each step above as tapped, and 
so obviates any likelihood of delay or overflow 
at the angles, I fancy that the pattern will be 
found very productive and of value when it is 


required to obtain a large amount of rubber per 
tree. The proportion of scrap will probably be 
small owing to the strong flow of latex through- 
out; the fluid from above helping to wash 
down that below and thus differing from the 
ordinary herring-bone where tho latex in the 
lateral cuts soon begins to coagulate. From 
time to time various tapping patterns have 
been tried and found unsatisfactory, the single 
incision, for instance, and the Ceylon spiral 
which is now being regarded as hardly fulfilling 
all that was expected of it, and the above ideas 
will perhaps find a place in the same category, 
but as lam at present unable to experiment 
with them myself I should be glad to hear, 
through your pages, what results have been 
obtained by any one who thought the notions 
worthy of a trial. 


’ Fie. 1, Fic, 2. 


AFRICAN RUBBER AND RAILWAYS. 


A potentially rich rubber-producing district 
of Portuguese Africa is to be opened up by 
a new railway just authorised by the Colonial 
Government. The railway in question is from 
the Purt of Inhambane to the military post 
of Inharrime, both of which are in the district 
of Inhambane. An average annual export of 
32 tons of india-rubber is accredited to the 
district in question during the last two years,— 
India Rubber Journal, Dec. 16. 


The Supplement to the 
PARA RUBBER SEED. 


The prices which are obtainable at the present 
time for Para Kubber seeds for planting pur- 
poses being so high, other means of disposing 
ofthem are not. necessary, but with hundreds 
of thousands of trees becoming seed-bearers the 
supply of seed for planting will soon be in 
excess of the demand. The commercial value of 
the seed of Hevea braziliensis has up to the 
present been rated on the amount and quality of 
the oil 1t possesses. This oil is similar in its 
character to Linseed oil and for the manufacture 
of paints, varnishes, etc., and other purposes for 
which Linseed oil is used Para seed oil compares 
favourably. The following analysis of Para seed 
oil shews its composition which in comparison to 
Linseed is as good or better in everything except 
in Iodine value :— 
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Specific gravity at 15°C 0'9303 

Free fatty acids—Acid value... 10°7 
Calculated oleic acid 54 per cent 
Ester value 195°4 

Neutral oil 94°6 
Saponification value ..-206°1 

Jodine value 128°3 


The oil bas not yet been obtained in sufficient 
quantities for its qualities to be adequately 
tested, but mauufacturers have offered a price of 
£10 to £12 per ton for decorticated seed in good 
condition. In order to estimate the weight 
which may be expected per acre or per 100 trees, 
I weighed in Ceylon a large number of seeds 
between 7,000 and 8,000, and found the average 
weight of each seed to be 3-20ths of an oz. or 111 
seeds to 1 lb. The shell of the seed has as far as 
we know at present no commercial value and in 
order to save bulk it should be removed before 
shipping. It has been found that the Joss in oil 
in decorticated rubber seed during transit to 
Europe is very little. To find the relative weight 
of shell and kernel, I carefully weighed a few 
average seeds, and after taking the shell off 
weighed shell and kernel separately. The relative 
weight of kernel to shell is found to be 59°7 or 
approximately 60 per cent. 
WEIGHT OF HEVEA BRAZILIENSIS 

DONS AND SHELL, 


SEED, COTYLE- 


= : ois 
: ‘2p = 2 ne 
3 2 - = Pc 
a = o atied 
g = a = g2- 
6 Rn ° nis 
Z, 2 oor 
: = o HOS 
Gr. Gr Gr. Per cent. 
1 3°18 1°69 1°58 50 
2 514 1°84 3°28 66 
3 4°26 1°63 2°61 62 
4 4°41 1°70 2°70 61 
5 4°19 1°33 2°86 68 
6 4°46 2°05 2°41 52 
i 3°50 16> 1°85 53 
3 3°86 1°96 1°89 49 
9 3°14 1°41 173 55 
10) ee Coo el 1°48 1°72 53} 
1l 3 3°20 1°35 19) 58°28 
12 4°65 1°89 2°49 53°64 
Totals 47°286 19°88 27°02 ‘i 
Averages 3°938 15656 9°25 5:97 
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The following will enable an estimate to be 
made of probable profits from this source :— 


111 Para Rubber seeds = 1 |b. 
12 432 1 cwh, 
248,640 1 ton. 

The kernel ¢.e. the decorticated seed is 60 por 
cent of the total weight of seed, therefore 414,400 
seeds will make a ton of decorticated seed, At 
400 seeds t.¢c. 133 fruits to the tree 414,400 seeds 
will be the crop of 1,036 trees which at 193 crees 
to the acre, i.e. 15 feet apart, isthe produce of 
5.4 acres. One acro will therefore give 3 cwts 79 
Ib value £1 17s or $15°88. Cost of putting on 
market :— 


” 29 


99 ” 


dollar. c. 
Freight 40s per ton (say dollar 18) 18 00 
Collecting at 4 cents per 1,0UC per ton 18 64 
Decorticating, per ton 2 50 
Facking, per ton 15 00 
54 14 

Value on market £10 to £12 (say dollar 93°50 
ie.£11) 93 50 
Cost of putting on market 54 14 
Total net profit per ton 39 36 


that is 5‘4 acres give dollars 39°36 profit i.e. dollar 7°00 
per acre. 


In these prosperous times when rubber profits 
are calculated by hundreds of dollars per acre, 
the discussion of anadditional profit of $7 per 
acre may seem trivial, but since the seed cannot 
be allowed to remain in the ground and must be 
removed, some steps must be taken to deal with 
it. When a constant and large bulk of rubber 
seed is sent to Hurope it is possible that the 
price of thiscommodity may increase very con- 
siderably ard become an item of importance in 
the profits of a rubber estate. The value of the 
seed for cattle cake has not yet been estimated, 
the seed is greedily eaten by animals and has a 
high nutritive figure. 

Consignments of the present crop decorticated 
and with the shell on are being sent home by 
the Department of Agriculture and. the market 
values and condition of these on reaching Europe 
will be made the subject of a further note. 


J. B. CARRUTHERS. 
—Straits Agricullure Bulletin for Nov. 
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SMOKED RUBBER. 


DA COSTA’S PATENT RUBBER COAGU- 
LATING PLANT. 


Whatever may be the differences of opinion 
between Manufacturers as to the value of the 
different species of Crude Rubber available in 
the world’s Markets, they are certainly unani- 
mous in pronouncing the product of the Para 
Rubber Tree, as prepared by the natives, to be 
the best of all species of Rubber. The native 
process of smoking the latex of the Hevea Bra- 
stliensis (Para Rubber) in tha Amazon region is 
only persisted in because no other process has 
met with the approval of Manufacturers. 


Sheet and Crépe Rubber were manufactured 
in Brazil long beforethe Rubber industry was 
thought ofin the East Indies, but it had to be 
abandoned because of the manufacturers’ pre- 
ference for the native smoked product. 


Every chemical ingredient now used in the 
East Indies to preserve the Rubber or assist in 
the coagulation, has been tried again and again 
and, in every instance, where the assistance of 
chemicals has been resorted to, an article of 
good appearance has been produced, but always 
inferior to the smoked Rubber when tested by 
the manufacturers’ standard. The fact is that 
any chemical agent, of whatever nature, intro- 
duced into the latex of the Para Tree in a liquid 
or palpable form, injures the resiliency of the 
Rubber produced, asrepeated trials have clearly 
demonstrated. 


The real cause of this continues to be one of 
nature’s mysteries, but it is an undoubted fact. 
Whilst it is known by long experience on the 
Brazilian forests, that heat will coagulate the 
latex from the Para Tree, it is also beyond 
doubt that fumigation alone will impart to the 
finished product its lasting properties of re* 
siliency and tensile strength that have made 
the products of the Hevea Brasiliensis famous 
all the world over. 0 too, as regards the 
latex of the Castilloa Elastica tree, nothing but 
very fierce heat will kill the enzymes it contains 
and unless these are destroyed the Rubber pro- 
duced therefrom will always be jet black and 
more or less tacky, if kept for any length of time, 


On the face of these facts, and because the 
method of smoking latex by the native process 
in Brazil is not only very expensive and ex- 
ceedingly tedious, but also certainly detrimen- 
tal tothe health of the operators, the inventor 
of this plant thought of devising means of 


DOING MECHANICALLY 


all that is now done by hand in the Rubber 
forests of Brazil. The Da Costa Patent Coagu- 
lating Plant which is the result of practical ex- 
periments and tests, and is now manufactured 
solely by Messrs. David Bridge and Co., En- 
gineers and Rubber Machinists, Castleton, 
Manchester, England, for whom Messrs, Zach- 
arias & Co. of Kuala Lumpur are acting 
as sole agents in the Malay Peninsula, 
needs no chemicals of whatsoever nature, se long 
as tropical forest woods are available for heat- 
ing the boiler as well as green foliage of palms 
of any sort for generating smoke in the boiler 
furnace, The coagulating and smoking by means 
of this plant is the simplest. of all operations 
inthe Rubber Industry and may be performed 
by any inexperienced hand. The process is as 
follows:—The latex being brought from the field 
is strained only provided it contains mechanical 
impurities and is then poured into the coagu- 
lating tanks. Steam is meanwhile being raised 
to about 30 to 35 lb. per square inch in the 
boiler, forest woods alone being used for this 
purpose, On the burning wood in the boiler fur- 
nace are then thrown green Palm leaves, nuts, 
or any green twigs of tropical trees; the dis- 
tillation of the woods producing acetic acid, 
whilst the fumes of the green foliage would be 
found tocontain creosote to some extent. These 
fumes are accumulated in a special receptacle, 
after being expunged of all cinders and are then 
forced into the coagulating tanks by a steam in- 
jector. The force of the steam violently agitates 
the latex and during this operation every par- 
ticle of it is reached by the smoke. In about 
ten minutes (more if the quantities to be dealt 
with are large) the whole mass coagulates 
and separates from the lyes and floats in 
the water caused by the condensation of 
injected into the tanks. The 
coagulated substance is allowed to cool off 
inthe tanks, and must afterwards bo taken to 
a small press and blocks are then reblocked in 
cube form and afterwards dried either in aspecial 
stove or vacuum dryer. If the first size blocks 
are only lightly compressed into the form of 
cubes, they can be easily torn as under by the 
manufacturers and used in their machines 
without the extra labour of previously cutting 
them into convenient sizes. 


the steam 


QUALITY OF THE RUBBER PREPARED. 


Rubber prepared in this way retains every 
native element of the resiliency and tensile 
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strength of the native Para, and will last as long 
as the wild Rubber if kept in a crude state for 
years. 

This Coagulating Plant has, therefore, not 
only the advantages of dispensing with the 
assistance of chemical agents in a liquid form 
but also allows the producer to send tothe 
market the only preparation that satisfies all 
the Rubber Manufacturers’ needs throughout 
the whole world. In addition to this, it also 
possesses the unique property of being the only 
apparatus which can convert the latex of the 
Castilloa Elastica, Funtumia Elastica, etec., etc., 
intoa Rubber of equal market value, appear- 
ance and colour, to that of the best Para 
exported from Brazil. 

RUBBER MANUFACTURER'S REPORT. 


A Rubber manufacturer’s report regarding 
smoked rubber produced by Da Costa’s Patent 
Coagulating Plant is as follows :— 

Referring to your letter of the 6th of Septem- 
ber, re special smoked Para Rubber sample, 
I have pleasure in passing you under separate 
cover today, a piece of the Rubbtr washed out 
from the. sample sent, as well as a piece, of 
the prepared Vulcanized sheet 3/16” thick made 
from the same sample, May be seen at Messrs 
Zacharias Ltd. Co’s. office. The mixture of 
course contained no drugs or other material, 
but just sufficient sulphur for Vulcanizing 
purposes. There are also three round samples 
5/16” aud 3/8” and 7/16” diameter. There are 
four samples of Vulcanized Rubber and the 
sample of washed Rubber will show up the 
value and quality of the Rubber. I am very 
pleased with the Rubber and must say it 
has worked out better than I really expected 
and I. consider the smoked Rubber worth 
anything from 4/6 to 5/6 per Ib: thereis, how- 
ever, an excess of moisture over and above the 
best Para.—Malay Mail, Dec. 23. 


THE LATEST SUMATRA RUBBER GO. 

Sumatra continues to attract the attention of 
rubber company promoters. Mr. Fritz Zorn in 
the latest edition of his useful manual makes 
special allusion to the possibilities of Sumatra 
when he writes:—‘‘ Perhaps the most note- 
worthy feature of the last twelve months is the 
way in which some of the newer rubber produc- 
ing centres have been coming to the front. 
Sumatra, especially, is very much in evidence, 
and the performances in the way of production 
already achieved by some of the more mature 
estates there, point to great future potentialities 
for the Island asa source of supply.” The New 
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Sumatra Rubber and Tobacco Co. is the most 
ambitious concern that has yet been launched 
in Sumatra and the capital of £250,000 is only 
approached by the well-known Sumatra-Deli 
Rubber Estates, Ltd., which has a capital of 
£240,000. Of the directors mentioned Mr. 
Keith Arbuthnot has already interests in Suma- 
tra being a Director of the United Serdang 
Rubber Plantations, Ltd. If this isthe Suma- 
tra flotation which has several times been 
alluded to as likely to go through early in 
January there is, we believe, on the estates to 
be acquired a fair amount of old rubber—trees 
up to 11 years old now—and altogether the 
property will have 864 acres of five-year-old to 
13-year-old rubber two years hence, in bearing 


Sit.a cost of £30 per acre besides a considerable 


“acreage of younger periods. 


RUBBER NOTES. 

The Select Committee of the Demerara Court 
of Policy, has moditied the terms and conditions 
under which Crown lands in the Guiana Colony 
are proposed to be sold or leased for the purpose 
of growing rubber. A number of important 
alterations were approved ifor the consideration 
of the Government. It was decided to recom- 
mend that lands for the purpose of rubber grow- 
ing should not in the first instant be granted 
absolutely, but should be leased, and a motion 
that it be a condition of thelease that no rent be 
charged during the first ten years was also 
carried, A further motion that the lessee of 
lands leased for planting rubber should have the 
right to purchase the land at the end of ten 
years if he had complied with the conditions of 
the lease was adopted by four votes to three, and 
it was decided to recommend that the period for 
which leases should be granted should be ninety- 
nine years, instead of the period of twenty-five 
years, as stated in the original conditions. 
Other recommendations decided upon were that 
during the first ten years 2 cents per pound 
should be collected on rubber, that no royalty 
be charged after ten years, that the annual rental 
should be 20 cents an acre after the tenth year 
to the fifteenth, and from the sixteenth year on- 
wards 50 cents per acre per annum; and that $4 
per acre should be the purchase price. It was 
stated that, besides the application of the 
British Guiana Rubber Corporation for 4,000 
acres in the north-west district, application had 
been made in respect of two other tracts of land, 
one of 640 acres on the right bank of the 


Hssequebo River, Bonasika Creek, andthe other 
a 1,280 acres on the left hank of the Hssequebo 
iver, 
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THE RUBBER PLANTING POLICY. 


The current opinions regarding the most 
protitable species to cultivate ara based on re- 
sults of only a few years’ standing, and though 
they are sufficiently distinctive to allow us to 
say thatsome species are capable of yielding 
excellent crops of rubber, they cannot in any 
way be accepted as final. The fact that Hevea 
brasiliensis has so far given the best yields does 
not entitle anyone to even say that it will, in 
the long run, be the most profitable to cultivate ; 
still lessisone justified m condemning other 
species because their yielding capacities have 
not, in the first year of tapping, proved equal 
to Para rubber trees. A certain amount of 
definite knowledge can be gained by a micros- 
copic analysis of the plant structures possess- 
ing the channels wherein latex accumulates; a 
study of these particulars enables one to ap- 
proximately gauge the rubber capacity of each 
species and the best methods of tapping them ; 
but experiments initiated by men with a 
knowledge of these vital points are of little, if 
any, practical importance until they have been 
tested in and out of season through a period of 
many years. Weare not aware of any complete 
scheme of experiments which have been carried 
out on trees of Ficus elastica, Castilloa elastica, 
Funtumia elastica, and the various species of 
Palaquium, Ficus, or Landolphia, and until the 
necessary results are available, there is nothing 
to justify the condemnation of any one of these 
species. 

RaMBonc RUBBER. 


Planters have been able by very simple 
implements and methods of tapping to ob- 
tain very profitable yields from Para rubber 
trees, and taking such as a standard, they 
have felt justified in recommending the destruc- 
tion of Ficus elastica trees because the latter 
have not, in the same or a longer period of time, 
given similarly good results. But they have 
evidently not been aware of the fact that the 
laticiferous system of Ficus elastica is entirely 
different from that in Hevea brasiliensis and 
requires an entirely different system of tapping. 
Furthermore, the poor results have all, so far, 
been chronicled from work carried out on trees 
of this specis which have been allowed to grow 
in their own way; the formation of ridges and 
crevices on the fluted stems of such trees appre- 
ciably reduces the available tapping area, and 
the interlaced aerial roots prevent that super- 
vision which is necessary if the rubber has to 


more than pay for the cost of harvesting. From 
a plant sanitation standpoint a block system of 
unlike species is desirable ; Ficus elastica is in- 
digenous in the Indo-Malayan region, and is of 
a vigorous and hardy type; these and 
many other reasons can be brought for- 
ward to support our contention that this species 
should not be entirely lost sight of at the pre- 


sent time. 
YIELDS FROM PARA RUBBER TREES, 
In recent issues of the ‘‘ India-Rubber 


Journal” we have given up-to-date information 
regarding the yields obtained on all the pro- 
minent Para rubber estates in the Indo- 
Malayan region during the last three years. 
The year 1906 showed a large increase per 
tree, and the present year has been charac- 
terised by a further total increase from most 
of the estates. But it is fairly safe to say 
that the yields have, more often than not, been 
obtained from the primary bark by a system 
of tapping which has necessitated the removal 
of a large proportion of that tissue. There 
are very few records available showing the 
rubber obtained from the renewed bark, and 
we are, in a great measure, ignorant of the 
yielding capacity of the newly-formed elements. 
The increased yields per tree have, in some 
instances, been secured by almost com- 
pletely stripping the cortex; in other cases 
the total increase has been due to a larger 
number of trees having attained the minimum 
tapping size. There is, therefore, very little 
reliable information on which the planter can 
confidently and accurately calculate the probable 
future annual returns from Para rubber trees. 


YIELD PER UNIT OF BARK, 


It is possible, in virtue of the nature of the 
laticiferous system of Hevea brasiliensis, to 
form an approximate idea of the minimum 
yielding capacity of trees of known sizes and 
ages. This can, to some extent, be done by 
keeping careful records of the amount of bark 
removed and the yield of rubber obtained on 
each section of the estate. On several properties 
the amount of bark removed at the end ofa 
year has been determined and the yield of 
rubber per unit of bark excised established. 
The results, however, have been of very little 
value, for the simple reason that the bark has 
often been removed so quickly that latex 
similar in composition to that in the primary 
bark has not been allowed to accumulate 
either in the remaining primary or in the 
subsequently formed renewed tissues. The 
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available results only allow us to form an 
estimate of the yield of rubber obtainable 
during the first three or four years’ tapping 
and nothing more. But the success of the 


industry depends upon the average yield 
per year for twenty, thirty, or more 
years; to say the least the absence of 


knowledge on this most essential point should 
prevent the average rubber expert from being 
too dogmatic in his procrastinations as to the 
ultimate relative value of rubber-yielding 
species yet in the infancy of their trial. 

In order to determine the yield per unit of 
bark itis obvious that the tapping operations 
should be carried out sufficiently slow as to 
permit of the accumulation of concentrated 
latex possessing the maximum proportion of 
caoutchouc, but not so slow asto render the 
system of no practical value on an estate depen- 
dant for its success on the constant employment 
of a fixed, resident, native, labour force. If the 
bark is removed too quickly the yield of caout- 
chouc for every unit of bark removed will 
be lower than what it ought to be; such a 
system would not suffice to maintain the trees 
in perfect health, and labour would, to some 
extent, be wasted. 

We suggest to our planting readers in the 
tropics that very valuable data can be collected 
by them on this most important point, and trust 
that in the annual reports which will scon be 
prepared the directors will insist on informa- 
tion of this character being given. lt is to the 
advantage of every sound property to give the 
widest publicity to the statistics relating to the 
rubber-producing capacity of the trees in terms 
of the amount of bark excised. H.W, 

—India Rubber Journal, Dec. 16. 


OVER-PRODUCTION OF RUBBER. 


A question which is much discussed among 
rubber planters in British Asia, and even more 
among the thousands of British investors in 
plantation companies, is whether there is danger 
of overproduction, This is a very practical 
question, and deserving of all the attention 
that it has received, because the world is not 
yet rich enough to spend millions of money 
in promoting any enterprise without assur- 
ances that it will not be thrown away. 

There may be some encouragement in the 
fact that history has recorded so few examples 
of ‘‘overproduction.” Every grower of wheat 
or cotton or cucumbers, for example, may not 
‘always find a profitable or even a ready sale 


for his. erops, but it can hardly be said that, 
on the whole, overproduction of any of these 
commodities has ever occurred. It is true 
that when the cultivation of quinine bark was 
once begun, so many persons engaged in it 
on a large scale that the rate of profit declined 
to an extent that caused some of the planters 
to retire from the field. Yet probably mre 
quinine is produced now than any time in the 
past, and it is reasonable to suppose that it 
pays the producers, or they would stop gathering 
the stuff. Simiiarly, it was a common thing a 
few years ago, in the United States, to hear 
that cotton was no longer a paying crop, but 
the production has increased stead ily in amount 
and in years of largest production prices have 
ranged higher than in former times, and the 
cotton planters are becoming a wealthy class. 

It may be said, by the way, that quinine is 
hardly a necessity in the sense that cotton and 
rubber are, because substitutes for it can be 
more readily named. In any event no one is 
apt touse quinine who can avoid it, whereas 
millions of people are anxious to acquire or use 
more cotton and rubber than they can now 
obtain, or pay for, This fact alone should be a 
suflicient guarantee to the doubtful that over- 
production of rubber is not likely to occur. And 
so long as rubber—or any other commodity—is 
a real necessity of life, it is going to pay some- 
body to produce it. 

Still, it may be argued that it must be pos- 
sible to plant too much rubber, and that it is 
only wise to stop planting this side the danger 
ine. To this it may be answered that, while 
surprising yields have been gained on some plan- 
tations, and while the same trees seem to yield 
more and morerubber every year, the number 
of cultivated trees now yielding is insignificant 
compared with the actual consumption of rub- 
ber. There are, it is true, some millions of 
younger trees, planted some years later than the 
trees now producing rubber, so that they will 
not be tappable for some time to come, when 
without doubt the total demand for rubber will 
have been greatly increased, while the native 
supplies will have been lessened, Any trees 
which may be planted hereafter will be stil) 
longer in coming to maturity, so that. overpro- 
duction at least does not seem to us imminent, 

A point of more immediate interest is that 
the intending investor in existing plantations 
should convince himself (1) that the trees he 
is asked to pay for can be accounted for and 
(2) that he does not pay too much for them, 
—India Rubber World, Nov, 1, 
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HINTS ON TAPPING AND PREPARING 
CASTILLOA RUBBER. 


Mr VS Smith writes as follows in the Mexican 
Investor :— 

Having received many inquiries how to best 
tap the Castilloa rubber tree and prepare its 
latex inte rubber, I shall herein give a few hints 
as to the best methods known. 


It will be found that in tapping the most 
practical method is to make the cuts in pairs 
one on each side, terminating in a V point, 
These pairs or double cuts should not be closer 
together than 20 inches. 


For catching the latex [ use a device of my 
own, extremely practical and of little cost, 
Spouts made in this shape, slightly curved, 2 
by 3 inches, with a point + inch long filed sharp, 
made of common roofing iron, are driven in 
the bark half an inch below the poiut cut. A 
slight stroke of the tapping tool drives it in 
firmly and without injury totree. This deflects 
the flow intothe pans, which are of tin 5 by 8 
by 14: inches in depth. I make them by slitting 
down the corners and interlocking the points, 
using no solder. The cost of pan with its spout 
is about 6 cents Mex. I doubt ifa more etticient, 
practical and cheaper method could be devised. 


Fifteen pans and spouts suflice for each worker. 
After cutting fifteen trees he returns to gather 
up his pans and spouts, pouring the milk into 
his can. Taking spouts away so soon prevents 
more sap running into the pan, for the rubber 
ceases torun before the sap. Hach man is fur- 
nished with a scraper of thin metal made to the 
shape of the groove, for scraping out that which 
remains in cut. 


Each man makes for double cuts on from 80 to 
100 trees. He then goes over again scraping out 
that left in cuts, and brings home half a kerosene 
can of milk by ll a.m. TLhisis his daily task, 

As for a tapping tool, I venture to assert that 
the U-shaped blade which I invented in 1905 
and patented same year will never be improved 
upon. The essential part and upon which the 
claim is based, is a thin piece of inch-wide 
steel bent to a U-shape with a slight flare, 
and ends fixed tirmly ona handle 20 in- 
ches long and a movable guide for adjust- 
ing to depth required. indians learn to 
useit in a few minutes, With it [ have made 
the third tapping on my trees, now six and seven 
years old, planted in 1900 and 1901. First tap- 
ping was in 1905. No trees have died or seem to 
have been injured in the least, 


Nowilfor washing. Mix the milk with an equal 
portion of water so that it may be easily 
strained through fine wire cloth, to cleanse it of 
all trash. Thon put into tanks with about 80 _ 
per cent. of water. In a few hours the rubber 
rises aud the dirty water may be let out at 
bottom. ‘Three changes are sufficient. 

If desired to coagulate the rubber at once and 
cut into strips, pour juice of the so-called Moon 
vine (or any other coagulator chosen) into tank, 
then cut into inch strips and pass through 
rollers to press out excess of water. 

My plan, because *the cutting process is 
tedious, is to skim off the milk into trays with 
perforated bottom, 1 by 3feet by 2 inches in 
depth, over which spread a smooth cotton cloth. 
Sprinkle the coagulating juice over and™in an 
hour or two. it is drained and coagulated. Turn 
on to a smooth board, remove the cloth and run 
through the rollers. 

Luse an ordinary wooden sugar-cane mill. » If 
too tight it makes crepe rubber. Make loose at 
first, continue to pass througu, tightening each 
time till no more water flows, and hang up 
to dry. 

This makes smooth sheets 4 inch thick by 14 
by 40 inches, easily pressed into blocks of con- 
venient size for shipping. 

The tendency is against thin sheets and crepe 
rubber, and rightly so, for thin sheets oxydize 
rapidly whereas thick pieces practically not at 
all. Then it costs too much in the various 
manipulations, also itis too bulky for handling. 

All our rubber prepared in this manner was 
sold at $1.23 gold per pound.—Tropical Life, 


Cocoa Exports From Ecuapor.—The extent 
of this export from Ecuador is not, perhaps, 
generally recognised. In his report just issued 
(Od. 3727-29) Mr. Consul Cartwright says that the 
record crop of cocoa so far has been that of 1904, 
when the quantity available for export wus 
562,810 quintals, or say 25,000 tons. The follow- 
ing year gave 459,293 quintals, or a little less 
than 21,000 tons. This short produce was, how- 
ever, more than compensated for by the regular 
and rapid increase in value. The average price 
of cocoa in 1905 was 30 sucres, or about £3 per 
50 kilos f.0.b. Guayaquil. In 1906 this had’ been 
increased to an average of 34 sucres or £3 8s., 
and now in 1907, a still further increase of nearly 
40 per cent has taken place, the average price 
for the year being 47 sucres, or £4 145 per 50 
kilos. This has been of great benefit to the 
agricultural and commercial interests of Ecuador, 
and has largely increased the value of its ex- 
ports. The Goverment duties are not ad valorem 
but per weight exported, so that the financial 
position of the executive has not improved in the 
same proportion as prices have appreciated.— 
Journal of the Society of Arts, Dec. 20. 
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THE INDIA RUBBER MARKET. 
MESSRS GOW, WILSON & STANTON’S 
REPORT FOR 1907. 

13, Rood Lane, London, E.C., Dec. 28, 1907. 

The Rubber producing industry in Malaya 
and Ceylon continues to expand, while the price 
of British grown Rubber maintains its position 
at the top of the markets of the world. There 
has recently been a very rapid increase in the 
cultivation of Rubber both in Malaya and Cey- 
lon. The features of the past year having been 
the large opening up of both these countries 
with Hevea Braziliensis, and the inception of 
many new Companies. 


THE PorENTIALITIES OF THIS NEw BuSINESS 


are so great thatit is difficult to forecast what 
the result may be ina few years’ time. So far 
the soil and climate of both Malaya and 
Ceylon appear thoroughly well adapted to the 
healthy growth of Hevea Brazitiensis, the species 
so far giving the best returns to growers, while 
the profits even at recent quotations, are very 
satisfactory. The price of Rubber has, how- 
ever, fallen very materially during the past 
year, and while the finest class of Rubber from 
our Eastern Dependencies was selling in January 
at 5/9 per lb., its value has generally declined 
until in November it fell to 3/10, the lowest 
point reached since August, 1902. Since then 
there has been a slight recovery and it is now 
quoted at about 4/-. The highest prices ob- 
tained was in the month of May, 1905, viz.; 
6/93. No doubt one of the chief causes for 
the recent decline was the financial trouble 
in the United States of America, which has 
prevented many houses there from filling their 
requirements. The fact of these difficulties 
coming at a time when the motor and electrical 
industries were quiet, further accentuated the 
depression. 
THE TOTAL QUANTITY EXPORTED 


from Malaya from January Ist to the end of 
October, 1907, was 683 tons, and trom Ceylon, 
181 tons, the quantity for the prevous two com- 
plete years froin these places being 130 and 385 
tons from the former, and 75 and 146 tons from 
Ceylon. Itis gratifying to see not only that 
manufacturers continue to take the product from 
our Eastern Dependencies so readily, but that 
they are willing to pay a much higher price than 
for any other kind. When plantation was sel- 
ling at 5/9, Para was worth 5/2}; today the 
highest price for Rubber from the Far East 
is 4/-, while that of Para is 3/54. There is 
now very little doubt that in six or seven years’ 


time production will have increased to a 
large figure, but it is impossible to say whether 
the price will by that time have fallen to any 
very great extent, as the 
CONSUMPTION OF THE ARTICLE 

seems likely to increase rather than otherwise, 
owing to the number of uses to which Rubber 
is put, and to the expansion of the various 
classes of motor industries. All this speaks 
wellfor the future of British-grown Rubber, 
The reputation which it kas already acquired 
is mainly due toits purity and careful prepara- 
tion, and if planters will continue to aim fo 
super-excellence in these respects, and keep 
their working costs as low as possible, it looks 
as if many years of prosperity were instore for 
the industry. 

Revised table showing total quantity and 
average prices of plantation rubber offered at 
auction during the last two years :— 


3 Quantity in Tons, a ’ 
Bei =— 20 oy 
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oH —< ° CJ 
ce Bo 5 eee 
5 o* 9 i) S rs 
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1907 15,3880 1924 6214 814 7,388 4/9 5-8 


i a a a ee es 


Same period 1906 6,462 98} 250} 8484 4,13u 5/64 


Note.—This cancels the table given in our market 
report of the 20th inst. 


PERUVIAN RUBBER. 

The vast eastern slope, called the Montana— 
a somewhat misleading title—at present yields 
only one product of commercial importance, 
namely, rubber. It was not until 1885 that 
the exploitation of Peru’s enormous rubber 
forests began and on that date IMquitds, al- 
though founded some years earlier, was a 
settlement of no importance. At present its 


population exceeds 20,000, and it is one of 


the most progressive and enterprising cities 
in Peru. It ranks as the third port of Peru 


‘in its foreign commerce, being exceeded only 


by Callao and Mollendo, its combined exports 
and imports averaging about $4,000,000. The 
former consists almost entirely of rubber, of 
which the exports for the last year for which 
statistics are available, amounted to $2,142,000. 
Peruvian rubber, inasmuch as it finds its way 
to the sea via Para, is usually known to 
commerce as Para rubber, but should a shor- 
ter and more expeditious route ever be con- 
structed across the mountains to a Pacific 
pott, whence the product could be shipped 
via Panama, it would enter the world’s 
markets with an identity of its own.—Dun’s 
International Review, Dec. 
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THE WORLD’S CULTIVATED 
RUBBER AREA. 

Dr. Pehr Olsson-Seffer—who has been in 
Ceylon and round the world—is very confident 
Mexico is ahead of all other lands with its 
extent under cuitivation. We take leave to 
doubt the correctness of this interence, and we 
append (1) our Mexican friend’s table as 
we find itin ‘* Modern Mexico” with (2) our 
own corrections of the figures in a parallel 


column, and of countries omitted in Italies :— 


Ceylon Observer 
Dr. O's Figures. Figures, 


Countries. Acres Planted. 
Mexico 30 95,000 95,000 
Malay Peninsula .. 92,000 150,000 
Ceylon 85,000 155,00 
Africa we 80,000 30,000 
Central America .. 14,000 14,00) 
Java , 10,000 20,000 
Sumutra 14,UU0 
India 8,200 

and Burmah 15,000 
Brazil 6,000 6,000 
Venezuela 3,400 3,400 
Ecuador 3.000 3,000 
New Guinea 2,500 1,000 
Borneo 2,000 4,0C0 
Colombia 1,800 1,800 
West Indies 1,600 1,600 
Other countries 

(South Sea Islands, é&c.) 1,000 2,000 
Total acres 355,500 515,800 


The compiler was aware of our figures for 
Ceylon; but by taking 250 trees to the acre he 
cut down the total area from 150,000 acres to 
the figures he gives above. He should know 
that Eastern rubber planters do not believe in 
as many as 250 trees to the acre. 


RUBBER. 

New Source or Rusper.—A tree of the 
Moracea family growing in Tonquin, and called 
by Dubord and Eberhardt (Comptes rendus de U’ 
Acad, des Sc.) Bleckrodea tonkinensis, has a latex 
containing a higher percentage of caoutchouc 
than that of Hevea brasiliensis, the rubber ob- 
tained from it being, itis said, equal to high 
quality ‘“ Para.” 

SynTHEric CaoutcHouc.—In a recent note we 
referred to Harries’ views as to the possibility 
of producing rubber from starch. Léon Grognot 
claims to have effected this important synthesis 
in another way, viz., by the action of heat upon 
@ mixture of glycerin and dibasic or polybasic 
organic acids, in particular succinic acid, Cer- 
tain of these acids form plastic compounds 
with glycerin, which on further heating lose 
water, and become converted into hydrocarbons 
analogous to those of rubber. As an example 
he describes the preparation of the rubber-like 
material from succinic acid. About equal parts 
of the acid and glycerin are heated rapidly in 
@ vessel provided with an agitator; so tRNPdll 


37 
parts of the contents are brought quickly into 
contact with the heating surface. The vessel 
is covered, but provided with a tubulure for the 
escape of gases and water or other vapours, and 
is heated over a direct flame or upon a sand or 
oil bath. Water and then combustible gases are 
evolved, and when the temperature resches 200 
to 220°C. the mixture suddenly changes to a 
plastic mass of high consistency that may be 
utilised in the rubber industry. The operation 
is stopped at this point, or if greater hardness 
is required heating is continued at a lower 
temperature. The inventor represents the plastic 
compound as an inner anhydride of the two re- 
acting substances, and assumes that on dehydra- 
tion and loss of carbonic acid, hydrocarbons 
result, and concludes, ‘‘in this way a synthetic 
caoutchouc is obtained,”—British and Colonial 
Druggist, Nov. 15 


MIXED PLANTATIONS. 

So far the public, though they have been 
advised otherwise, have plumped for plantations 
possessing rubber trees only, and have shown 
a distinct preference for estates of Hevea 
brasiliensis. But have they ever thought 
that the cultivation of that species, as a single 
product, is yet in its infancy and that the best 
results on which their opinions have been 
formed are still only two or three years old ? 
Do they know that Para rubber trees have, in 
their native habitat, survived in the struggle for 
existence, when grown in association with 
neighbouring trees and shrubs ? Are they aware 
that Para rubber trees, when widely planted, 
can often be successfully grown with perma- 
nent inter-crops of cacao and other products ? 
We are doubtful whether many persons now 
interested in rubber plantations are aware of 
the dangers which forests of the same species 
are generally liable to; for our part, we are 
inclined to believe that a planting policy which 
allows a permanent soil rotation by means of 
established crop and an isolation of groups of 
one species by dissimilar species may be a more 
permanent and not necessarily less remunera- 
tive system of cultivation. The introduction of 
other products on the same estate has its dis- 
advantages, but the main objections against such 
a system can be overcome by judicious manage- 
ment, Itis easily possible to prevent a rubber 
estate from being converted into an experimen- 
tal garden and yet grow crops which have 
survived together in their native countries, We 
shall refer to other points of importance in subse- 
quont issueseLncdia Libba Journcl, Noy, 1s, 


v 
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SISAL FIBRE. 


Brisbane, Nov. 16th, 1907. 

Dear Sir,—With reference to sisal fibre cul- 
tivation, I send you my pamphlet on the ‘Sisal 
Industry.” I have studied out the matter both 
in 8. America and in this country, and have a 
plantation here which is thriving well and will 
be ready in another year to commence opera- 
tions on. The pamphlet has been well received 
in Mexico, where it was reproduced in the 
Mexican Investor (January 19th and 26th, 1907). 
Perhaps you may find something worth noting 
in it.—Yours faithfully, 

A. J. BOYD, 


Editor, Queensland Agricultural Journal, 


[We are much obliged to Mr. Boyd for a copy 
of his instructive and well-illustrated pam- 
phlet entitled :— 


The Sisal Fibre Industry in Queensland, with Notes on 
Mauritius Hemp, Murva, and the Mexican Zapupe Vibre, 
by A. J. Boyd, Department of Agriculture and Stock. 
1st August, 1906. 


Simultaneously we have received a copy of a 

Special Report by Commissioner F. H. Watkins 

‘“‘Upon the Caicos Islands, with special re- 

ference to the further development of the Sigal 

Industry,” dated June last. It is worthwhile 

giving the conclusion of Mr. Watkins’ report :—- 
General Conclusions. 


Before embarking on any industry it is well to study 
carefully all the circumstances connected therewith, and 
to weigh the probable chances of success or failure. In 
the sisal industry there exist three essential conditions 
necessary to arrive at profitable results, namely :— f 

() Capital, on account of the somewhat expensive 
machinery for extracting the fibre, and the length of time 
which must elapse before a return is made for the expen- 
diture of several years. ; 

(2) A large area of land, especially where the soil is 
poor, to maintain the cultivation in regular succession. 

(3) An abundant and cheap supply of labour. ; 

The last two conditions can be fulfilled in the Caicos 
Islands ; capital has to be introduced. f 

It may not be out of place to consider, briefly, and sum- 
marise what may be regarded as the advantages and dis- 
advantages associated with the industry. 


Advantages, 


(1) Land may be purchased cheaply or obtained at a 
nominal rent, 4d per acre, in the Caicos Islands. 

(2) The experience which, in the initial stages of all 
undertakings, has to be purchased by inevitable mistakes 
at considerable cost, is now available, 

(3) Itmay be thought that, if more tibre is produced in 
these islands, the pricesmay fall, but it is improbable that 
the largest possible output of the Bahamas and of the 
Caicos Islands would ever be sufficient to exert an appre- 
ciable effect on the question of supply and demand in the 
tibre market. On the contrary, it is important that the 
export of fibre from the Bahamas and these islands should 
be increased to justify a separate name (¢.y., as Sea Island 
in the case of cotton) to distinguish it from that produced 
in Yucatan. At present, the price of the fibre exported 
from these islandsis, in spite of its superiority, governed 
largely by that obtained for tho inferior qualities made in 
Mexico. i 

(4) The universal usefulness of, and the enormous and 
continuous demand for, sisal, preclude the possibility of 
overproduction, In 1905, the total export of sisal from 
Mexico amounted to 597,289 bales, weighing 212,375,231 lb, 
of the value of $90,625,430 (Mexican), : 

(5) When once the industry is firmly established and the 
initial stages passed, remunerative prices are always 
obtained tor sisal properly extracted and graded. As an 
index of what returns may be expected, the figures of the 
last18 years, given below, may be instructive i—~ 


(1) Lowest price obtained, 2g cents per Ib, equal to 
£12 5s per ton, “ 

(2) Highest price obtained, 8} cents per Ib, equal to 
£39 18s 4d per ton, 

(3) Average price, 6 cents per 1b, equal to £28 per ton. 

(4) resent price, 6g cents per lb, equal to £32'1s 8dper ton 

A rough estimate of the cost of production, exclusive of 
purchase or rent of land, machinery, freight, supplies, com- 
mission, and interest, but inclusive of local salaries and 
wages, may be placed at £7 to £10 a ton. 

(6) The unconquerable vitality of the plant and the fact 
that the fibre, when extracted, does not deteriorate by 
jengthy storage, are important matters for consideration. 

(7) As it is improbable that the sisal plant would thrive 

within a ‘‘frost-visited” region, the possible area of culti- 
vation is limited, and, as has already been indicated, the 
plant requires a peculiar soil for its most favourable and 
profitable growth. 
_ (8), Looking at the industry from an official standpoint, 
its development would put to profitable use large tracts of 
land unsuitable for any other cultivation, and would afford, 
on a large scale, employment to many who, even now, have 
often-times the alternative between starvation and 
emigration. 


Disadvantages, 


(1) Chief among the drawbacks attached to sisal cultiva- 
tion is the slow return for the outlay, because four or five 
years have to elapse after planting before the fibre can be 
placed on the market. 

(4). ‘Ehe soil suitable for sisal is such as to preclude the 
possibiity of catch and rotation crops, and there are no 
by-products to aid in meeting the expenditure of thy long 
years in tho early stages 

(3) The isolated life and peculiar conditions of the 
Caicos islands are not likely to prove attractive to those 
desirous of settling and managing their own properties. It 
is far more satisfactory and economical to place in charge 
men acquainted with ‘local conditions and the habits and 
character of the native labourer than to send out as 
managers men who, however well qualified they may be to 
supervise machinery, are ignorant of the elements of tropi- 
cal agriculture. Unaccustomed tothe climate, food, and 
people, the new-comers, although receiving double the 
salary given to a man bornin the place, speedily grow 
dissatisfied, and the chances of success are hampered by 
constant changes in the management and by the pet 
schemes and experiments of each new manager. 


Conclusion. 


When the survey of the Caicos Islands is complete and 
the extent of the Crown lands determined, it will ba 
worthy of consideration to take measures for extending 
this important industry, which offers great possibility to 
the labouring population of the Dependency, and seems to 
assure large and certain profits to capitalists content to 
await patiently their returns and to allow the cultivation 
to be conducted on sound and economical principles. 


—Ep, C.0.] 


COQUILHO-NUTS. 

H. M. Consul at Bahia reports that co. 
quilho-nuts are exported from Bahia in steadily 
increasing quantity yearly. The nuts average 
in size something larger than a hen’s egg, 
and consist of a central kernel embedded in 
an extremely hard pulp. The kernel yields 
an oil of very fine quality, which is used 
locally as a lubricant for watches and for other 
delicate mechanisms, The chief value of the 
nuts, however, would seem to lie inthe pulp 
surrounding the kernel. Out of that pulp are 
manufactured buttons of all kinds, alsoa con- 
siderable proportion of the rosaries used 
throughout the world by both Christians and 
Mohammedans. Most of the coquilho-nuts 
exported from Bahia go to srance, where the 
pulp is utilised in the manner stated. The 
exports in 1906 amounted to 47,883 kilos., 
beeng an increase of 6,080 kilos, over 1905,— 
Chemist and Duggist, Dec. 14, 
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IMMUNITY TO DISEASE AMONG 
PLANTS. 


The diseases of plants and the immunity to 
disease of certain varieties is a subject which 
should engage the interest of tropical planters, 
as on their plantations fungus and other 
diseases are very numerous. ‘The following is 
abridged from a lecture delivered in Manches- 
ter by Professsor Weiss. 

The question of immunity to disease has been 
so closely studied and so frequently discussed 
in connection with the diseases of man that it 
seemed to me that it might be of interest to 
bring together some of the facts now known to 
us about the incidence of disease among plants 
and the theories which have been advanced as 
to the cause of the immunity which some species 
and varieties exhibit to various diseases. 


The late Prof. Marshall Ward has shown that 
Puccinia dispersa, the brown rust of grasses. 
 geenis to exist in several ‘‘ biologic forms,” each 
of which attacks only one group of nearly related 
species of Bromus, and the same condition ob- 
tains in the Erisiphex, or mildews, according to 
Salmon. How is it that these fungi are incap- 
able of infecting such nearly related host plants 
as are represented by the species within a single 
genus? The suggestion was originally made 
that differences in the thickness of the cell walls, 
fewer or smaller stomata, longer hairs, &c., were 
the obstacles which repelled the fungi and ren- 
dered certain species and genera of plants im- 
mune to the attacks of particular fungi. Work- 
ing with the different species of Brome, Marshall 
Ward was, however, able to show that there was 
no relationship between the stomata, hairs, and 
so forth, and the infectibility of the species. 
Immunity did not in any way depend upon the 
anatomical characters of the host plant, but 
entirely on physiological reactions of the proto- 
plasm of the fungus and of the cells of the host. 
In other words, 

INFECTION AND RESISTANCE TO INFECTION 


depend on the power of the fungus protoplasm 
to overcome the resistance of the cells of the 
host by means of enzymes or toxins, and recip- 
rocally on the protoplasm of the cells of the 
host to form anti bodies which destroy such 
enzymes or toxins, just as is the case with re- 
sistance of animal organisms to their bacterial 
foes. Salmon has shown in his experiments that 
susceptibility in a leaf normally immune to the 
attacks of the biologic form ofa particular mil- 
dew may be induced by various mechanical 
means, such as cutting the leaf or searing it with 


a red-hot point of a knife, or by exposing the 
leaf to ether or alcohol vapours, or by exposing 
it to heat. The resistant vitality is thereby im- 
paired, and the fungus gains the upper hand. 
Plants, if not immune to a particular disease, 
may be rendered so to a certain extent by simi- 
lar methods to those employed in the case of 
animals. More or less successful injection ex- 
periments have been made in the case of fruit 
trees suffering from chlorosis, and as a result 
animal parasites have been got rid of as well. 
Undoubtedly if the general vitality of the tree 
can be raised some diseases can be thrown off, 


Marchal has stated, 1902, that young plants of 
the lettuce could be rendered immune against 
Bremia latucae by feeding the plants with a 
solution of copper sulphate (1 in 30,000). This 
view has received support from Laurent and 
Massée, but Salmon has not been able to con- 
firm these results, It will be seen that the 
views are still somewhat conflicting, and too 
much must not be expected from such methods 
of treatment. 


THE HOPE OF THE AGRICULTURIST 


lies in another direction. Plants, like animals, 
are subject, as Darwin has shown, toa consider- 
able amount of variation, and all characters, 
whether anatomical or physiological, are subject 
to change or mutation. Immunity to disease, 
dependent as it is on certain physiological pecu- 
liarities, the secretion of anti-toxins, rather 
than on anatomical structure, is similarly a sub- 
ject of variation. We see this readily illustrated 
when passing through a field exposed to some 
epidemic disease, where here and there plants’ 
are found which have been either only slightly 
damaged or not attacked atall. These should 
bo selected for breeding purposes, and thus 
hardier varieties can be produced, Another 
method which has shown itself useful for 


PRODUCING RESISTANT FORMS IS BY HYBRIDISING, 


It is a well-known fact that hybrids, while par- 
taking of thenature of one or both of the parents 
in most characters, generally exceed both in 
vegetative vigour—a characteristic to which the 
sterility of some hybrids is attributed. But 
vegetative vigour, aS we have seen above, is 
generally associated with immunity to disease, 
and hence hybrids are often found to be more 
resistant. This is not always the case, for in 
this respect hybrids vary too, but the French 
ho-ticulturists, MM. Bouttes and Guillon, have 
been successful in producing hybrid vines which 
are more resistant to the mildew than either of 
the parents, 
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In the selection of immune varieties one is 
faced with the unfortunate fact that many of 
the most resistant forms are the least valuable, 
producing poorer fruits and seeds than the de- 
licate forms. But by judicious hybridising this 
defect of the immune race can be largely coun- 
f$aracted. Mr Lewton Brain has collected a 
good deal of information on this point. Both 
in the case of vines and in wheat many disease- 
resisting forms have been produced. 


IN CONNECTION WITH COTTON CROPS, 


it is remarkable how great is the range of varia- 
tion with regard to the resistance o f the plants 
to the wilt disease (Neocosmospora vasinfecta). 
By selection and suitable bybridising, Rivers 
has been able to obtain varieties which re 

mained untouched by the disease, while of the 
neighbouring crops 95 per cent, were destrcyed. 
In the West Indies the Bourbon cane has been 
given up on account of disease, but very useful 
and disease-resisting hybrids have been pro- 
duced by crossing the valuable but easily at- 
tacked Tjerioon cane with the resistant Indian 
Tschan cane. 


It will thus be seen that breeders have the 
power by careful selection to combine disease- 
resisting powers with relatively great fertility, 
and therein lies our hope for the future success 
of agriculture—Nature, Nov. 7. 


CARNAUBA WAX 
is a species of vegetable wax, which is 
obtained from a palm tree (Copernicia cerifera, 
Mart.) The palm in question grows wild 
and in abundance throughout many parts of 
the West Indies and is being tried by at 
least one firm we know of in Ceylon. Car- 
nauba wax is an article of high commercial 
value. It has been used during many years 
past for the manufacture of fine-quality candles, 
also during latter years as a basis for boot polish. 
Quite recently, it appears, the discovery has 
been made that carnauba wax is the substance 
most suitable for the manufacture of records for 


phonographs and gramaphones, and the addi- 
tional demand thus created has had the effect of 
materially increasing the value of the wax in 
question. At the present time the market 
prices of carnauba wax range from £170 to £225 
per ton. The value of the wax is dependent 
upon three factors—tint, texture, and richness 
in oil, and for trade purposes the wax is graded 
into three qualities. The first quality is of uni- 
form pale cream tint, smooth and homogeneous 
in texture, and is rich in oil. The inferior 
qualities are darker and less uniform’ in 
colour, somewhat porous in texture and less 
rich in oil, 
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MARKET FOR INDIA AND CEYLON 
TEA PLANTING SHARES. 


A Review of the Year 1907. 


The feature of the year under review, so far as 
the market for tea was concerned, has been an - 
almost complete reversal of the conditions of 
the preceding year. Following on the tendency 
which manifested itself towards the end of 1906, 
we have to chronicle a more or less steady and 
sustained high value for the commoner classes 
of tea, accompanied by a low and unsatisfactory 
market for the finer kinds of Assam, Darjeeling, 
and high elevation Ceylon teas. These two 
divergent tendencies were no doubt largely due 
to cause and effect. Apart from this abnormal 
feature, the market has, on the whole, been well 
sustained, and has been helped by a fair absorp- 
tion of British-grown tea in markets outside of 
Great Britain. 


When accounts for the year 19.6 were issued 
in the spring, results panned out extremely 
well. The finer tea producers had had the cream 
during the autumn of 1906, while the cheap-tea 
producers got the full benefit of high prices for 
the latter part of the selling season in early 1907. 
Taking a representative batch of Indian com- 
panies, we find the aggregate profits amounted 
to no less than £650,000, against previous year's 
£485,000, and only £340,000 for 1904. 

Share values were, as usual, mainly influenced 
by the actual or anticipated state of the Minc- 
ing Lane market. During the fist six months 
those of the Assam and Darjeeling com- 
panies shared with the Sylhet, and Dooars 
ones in the general movement to a higher level, 
but during the autumn the first-mentioned class 
suffered a heavy set-back, which was all the 
more noticeable, as the producers of Cachar, 
Sylhet, Dooars, and Travancore were in many 
cases speculatively raised to a very high level, 
such shares as Chubwa and Dooars Company 
rising even higher than the highest reached 
during the period of inflation at the end of 
last century. These contradictory features are 
sustained right up to the close. 


Interim reports and accompanying interim 
dividends are for the most part favourable, 
but directors now follow (and rightly so) a 
cautious policy in making such interim distri- 
butions before the outcome of the season's 
working can be known with certainty. 

Crops from Northern India and Ceylon are 
moderate in quantity, and although supplies 
from Southern India tend to become a 
more important factor, and Java and even 


& 
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China have (owing to the high price of com- 
mon tea) considerably increased their sendings, 
there seems no reason to anticipate an excess 
of supply over demand in the near future. 


The great and over-shadowing feature of the 
year, however, has been the well-sustained 
demand from foreign countries, which has been 
greatly aided by the propaganda of the Indian 
Tea Cess Committee, especially in Germany 
and Central Europe. Experience of eighteen 
months’ work has been so satisfactory that it is 
now the intention of the London Tea Associa- 
tion to contribute more liberally to the work of 
the recently appointed Commissioner for 
Europe. If this campaign proves as_ successful 
as gives promise, results may have a very im- 
portant bearing on the future of the tea indus. 
try in the not improbable event of over- 
production again menacing the position of the 


planting community. 

There have been additions to issued capital 
during the past year, which we may summarise 
as follows :— 


z 
Assam Company 13, 00 
Assam Dooars 30,00 
Borjan 14,000 
Consol. Estates, Central Tea, Ceylon Land 
and Produce, and Ouvah Coffee Com- 
panies 20,000 
East Ind. Tea and Produce 12,000 
Hope Tea Company - 168,' 00 
Kilcott Company 15,009 
£390,000 


while the Jorehaut and Majuli Companies have 
split their £20 and £10 shares respectively into 
£1 shares. 


The volume of dealings in the shares of 
tea companies has been, to an even greater 
extent than in 1906, considerable. The greatest 
activity was displayed (1) in January to March, 
(2) about the end of June, and (3) during 
October, considerable slackness characterising 
the intervening periods. This latter feature, 
however, was more the result of the depressed 
state of the mining, and investment markets 
ger erally than of any weakness in the tea position. 


The general outlook both for tea and for 
shares seems favourable, but probability seems 
to point to a reversal before long of the 
respective positions of the cheaper teas and 
the shares of companies producing them on 
the one hand, and of the finer kinds and the 
shares of companies producing them on the 
other. The former would appear at present 
to be over-valued and the latter under-valued, 
and those who are contemplating investment 
would do well to give due weight to this fact. 
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We append our usual abstract showing the 
range of values during the year for the leading 
shares :— 


INDIAN SHAR YB. ta} 


Ye 
o1ge 


1957, oom Pais te ab) 

Jan. Bot. Top: Dec. Rise. Fall* 
Amalgamated Ord. .. 38 23 3% 23 = } 
Amalgamated Pref. .. 73 74 85-8 7% _ 
Assam Co. 1. B74 30 89 30$ _ 7 
Assam Front. Ord. 3h 3h 4 9 } .— 
Assam Front Pref. a 9% 104 10 _ 4 
Attarce Khat 63 6 71:8 64 - = 
Bengal United Ord. .. 10 9t 13% 134 8$ — 
Bengal United Pref. .. 9 8 9 9 —_-_ 
Brahmapootra »- 103 10 11} 11} i — 
British Indian Ord. .. 3 27-843-8 4} iy _ 
Cachar DooarsOrd. .. 5} 54 = 9% 9 3} —_ 
Chandpore .. 16 16 18% 18% py eae 
Chargola Ord. ew fle 13 #138 14 _ _ 
Chargol . Pref. ice OR 11-81} 11-8 — 1-8 
Chubwa Ord. ae 64 8} 8 14} o— 
Con. T. and Lands 

Ord. a1 8 21-845-8 4) too- 
Con, He and L, First 

Pre 93 8% 10 8} _ 1 
Con. ‘t. and L. Second : 

Pref. 9 9% 123 14 3 
Darjeellng Ae : 13h 12 15 114 — 2 
Dar. Con, Ord. cS 3 4g 04h yy 4 
Dar. Con. Pref. .. 8 73 8h = 7E -- - 
Dooars_Ord. aeezO 18 23 20 3; - 
Dooma a. 173 164 183 16 _ 2 
Eastern Assam 64 6% 8 74 _ 
East Ind. and Cey Pref. 34 3h 5 5 13 
Empire Ord 9s 9k 12 11 Cy | 
Empire Pref Pet ie!) 83-8 91-8 8% — 5 
Imperial Ord .. 6% 6} 8} 84 ko 
Indian of Cachar .. 4 3} 4} 4 - — 
Jetinga Ord -- 568 .58 7-8 18-16 38-1 — 
Jetinga Pref oe 44 44 45-8 4} =— = 
Jhanzi ae 45 61-8 44 _ 
Jokai Ord -. 124 12 «14 123 = 3 
Jorehaut easere. 17-8 21-8 2 - — 
Tebong £8 -. 124 10$ 123 10% _- = 
Lungla Ord 1. Tk 7k 9: 94 13g 
Lungala Pref. 2AM 9 7-810 10} _ _ 
Majuli Ord. (Old £10) . 7k 7} 8h 8 | ee 
Makum ~- 9:16 9-16 5-8 1-16 — 
Moabund Ord, +» 11-83 1 1 11-16 — 1-16 
Nedeem Ord. «- 8% 8} 11 11 2} _ 
Needem Prefs. .. 8 82 8} 8 _ _ 
Scot. Assam - 8 657 6: su 
Sephinjuri Bheel agama EY ah aie 19/ 5/ | 
Singlo Ord. we, 3h 5! 2 - 
Singlo Prefs, -- 5S i % 7 2 - 

CEYLUN ORDINARY SHARES. 
Alliance BC ae) 10 10 103 10 - - 
Anglo-Ceylon . 106 110 132 124 18 — 
Ceylon Plantation . 353 34 37 34 —- i 
Consolidated Estates .. 15 15 24 22 iq _ 
Dimbula Valley a3" 6 6 6% 6 - = 
Eastern Produce Seats 62 9. 8} 1it}o— 
Lanka vee 4E 44 6 6 1} — 
New Dimbula oa {S58 8 3: 33-8 — } 
Nuwara Eliya 72 0 10) AL 104 +; — 
Standard £6 -. 14 12 «14 13 _- 5] 
Yatiyantota 15 = 155-164 164 _ _ 


—H,&C. Mait, Dec. 27. 


TREES AND LIGHTNING. 


_ The trees most apt to be struck by lightning 
are those that conform most naturally to the 
law of electrical motion—that electricity moves 
along the path of least resistance. Flammarion, 
the great French scientist, published in 1905 a 
list of different kinds of trees, showing the 
number of times each species had been struck 
by lightning during a given period. ‘he figures 
are: 54 Oaks, 24 Poplars, 14 Elms, 11 Walnuts, 
10 Firs, 7 Willows, 6 Beeches, 4 Chestnuts, but 
not a single Birch,—The Reader 
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THE. GOGoNUT BLEEDING DISEASE. 


Veyangoda, Jan. 10th. 

ae sun, —It.is satisfactory to know that the 
deticullsizal Soviaty is circulating leaflets with 
information bearing on the new disease—some 
call it old—and on the most effective treatment 
therefor. Something more is needed than the 
circulation of information, viz., the prompt en- 
forcement of remedies. The Society is helpless 
to do this, It rests with Revenue Officers to 
ascertain from their Headmen whether they 
are doing anything themselves in fighting the 
disease in their own gardens, and in inducing 
the villagers to combat it. The answer, I fear, 
will be that nothing has been done, or practi- 
cally nothing. I have made inquiries in this 
neighbourhood, and have so far failed to find 
that the people are aware of the gravity of the 
situation. It is because I consider the outlook 
serious that I now address you, in the hope 
that publicity may lead to energetic official 
action. The appointment of Pest Committees 
and Inspectors, to see that trees attacked are 
either treated, or cut down and burnt, should 
not. be delayed if the progress of the pest is to 
be stayed, and if the operations of those who 
believe in remedial measures are not to be nulli- 


fied by the negligence or ignorance of their 
neighbours. 


It was not many months ago that in reply ,to 
an inquiry from the Society, I stated that only 
about a dozen trees were attacked on this 
estate. Now it would be safe to multiply that 
number by ten. Whether it is that the disease 
has spread since, or that only closer examination 
has made me acquainted with the true state of 
things, my experience points to the need both 
of closer observation and vigorous action. It is 
immaterial whether those are correct who say 
that the disease is an old one, pointing to the 
scars which almost every coconut tree shows, or 
those who, like myself, believe the disease to be 
oi recent origin. Mr Petch’s opinion points to 
@ serious danger, and those who cut out the 
diseased stem find that the damage done by the 
fungus is far from superficial. It is easy to deal 
with it now. It will be more difficult presently. 
Meanwhile, the vitality and productiveness of 

‘ the tree are likely to be seriously affected.— 
Yours, F., B. 


CAMPHOR : ANNUAL REPORT 
FOR 1907. 

The values of crude camphor have diminished 
throughout the year, particularly in the second 
half, the decline over the year being about 60 
per cent. This is due to increased production 
in South China, where, however, the output is 
irregular, and unless replanting takes place the 
industry there may become extinct in a few 
years, Japan is improving and extending cul- 
tivation of camphor-trees both in Japan and 
Formosa, and so means to avert the profitable 
introduction of synthetic camphor. Refined 
camphor closely followed the decline in crude. 
Up to 5s was paid for English bells in March, 
but from May to August the market was de- 
pressed, and Japanese competition in refined 
becoming exceedingly keen, values dropped ls. 
4d. in August, a further 5d. in September, and 
3d. in November (when bells touched 2s. 9d.), 
with a recovery of 2d. in December. These re- 
ductions in price have told against synthetic 
camphor, which, nevertheless has made some 
headway. New companies for its production 
are working in England, Germany, France, 
Switzerland, and the United States, and up to 
the present most of the product has gone to 
celluloid manufacturers; although itis now put 
up in tablet form, there is a difficulty in dispos- 
ing of the output, unless at prices materially 
below those of refined. When natural camphor 
was at its dearest some suspicious parcels came 
from China, the optical rotation differing so 
much from the natural as to lead to the sugges- 
tion that the optically inactive synthetic cam- 
phor had been purposely mixed with it. 
Whether this was the case or not, it is satis- 
factory to know that we have a means of detect- 
ing admixture of the two kinds.—Chemist and 
Druggist, Dec. 28. 


THE CEYLON TEA GROP ESTIMATE 
FOR 1908. 
Messrs Forbes and Walker estimate the 
Ceylon Tea Crop for 1908 at 182,000,000 Ib., 
distributed as follows :— 


Ib. 

United Kingdom - 106,000,000 
Russia 24,000,000 
Continent of Europe 2,600,000 
America 12,000,000 * 
Africa and Mauritius 1,250,000 
Australia 24,000,000 
India 1,250,000 
China and Singapore 11,000,000 

Total 182,000,000 


Against 178,000,000 lb, estimated by the Ceylon 
Planters’ Association, 
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DIVI-DIVE. 
A Usgrut TANNING TRER, 


Of exotic trees established at various centres 
in Southern india, one occasionally meets with 
Caesalpinia coriaria, otherwise known as 
‘‘ Divi Divi”, the latter appellation being pos- 
sibly derived from the West Indian or South 
American vernacular name. But the tree is 
seldom found in much quantity, and the export 
of its valuable pods, used for tanning and making 
ink, is of trifling importance at present. Culti- 
vation in Botanical Gardens, by the Forest 
Department, and at other experimental stations 
throughout India, has made known the cultur- 
able and climatic requirements of the species,and 
:t only remains to utilise the experience thus 
gained to establish plantations for the bene- 
fit of both the planter and the State. As a 
tanning material the sinuous pods are of 
great value, the produce of a full grown tree 
being worth, on the average, R5 to R7 an- 
nually. The pods at first pale green, then 
changing to reddish brown and dark choco- 
late, are profusely borne in clusters all over 
the tree. The tree is rather extensively 
planted about Madras, and good growth is 
reported from Calcutta, Cawnpore, Khandesh 
Bombay, Bangalore and other centres. Seed 
can also be opened from nearly all the public, 
gardens on the plains. With such a wide 
range of successful experiment there should 


be little difficulty in finding suitable sites 
for plantations. The statement made in 
‘‘Watts’ Dictionary,” that in its native 


habit the tree is ‘‘found in marshy situ- 
ations”? must be taken with caution. The same 
thing was said about the Para Rubber tree 
when it firstcame to the East, and it is now 
well-known that both ,trees require good drain- 
age in this country. 


To obtain rapid growth a clayish calcareous 
soil has been recommended, while red soil is 
said to have the opposite effect. But when 
the red soil of Mysore is properly loosened 
and pulverised, growth is not slow. What 
@he tree really needs is a pliant root 
medium of fairly good soil of any kind, 
and when this is not procurable naturally» 
large pits should be dug for the seedlings’ 
The latter should also be well established in 
pots or baskets, being at least a foot high and 
pretty sturdy at the time of planting, say, in 
July and August for preference. An annual 
rainfall ranging from 35 to to 70 inches seems 
favourable both to growth and the production 


of pods. In unbroken soils of a compact or 
hard nature, as also in poor land, growth is 
decidedly slow ; and the sapling remains ina 
whippy condition for many years. But under 
proper treatment the tree attains a productive 
size in eight to ten years, and eventually be- 
comes a handsome object requiring consider- 
able space. The short trunk throws out a 
number of woody limbs which, in their turn, 
give off numerous drooping branches, producing 
in a single specimen the form of ahuge umbrella. 
Several trees of this type may be seen in the 
Residency grounds at Bangalore, where they 
flower profusely at the close of the year and 
ripen fruit two or three months later. At the 
flowering season the species is very attractive, 
the small yellow flowers—sweetly scented 
and swarming with bees—forming a striking 
contrast with the sombre green of the foliage. 
To form a plantation trees should be put out 
at 20 feet apart each way, the intention being 
to remove every alternate tree as growth de- 


mands it. The speciesislong lived and very 
tenacious of life. After the initial cost of 
planting the outlay would be _ trifling. 


As the pods ripen they fall to the grouud. Full 
sized ones are said to contain 50 per cent of 
pure tannin and are worth about K125 a ton 
or approximately the same amount per acre, 
The removal of the seed from the matured 
pod is a difficult operation and can only be 
done by hand-picking, pounding and macera- 
tion. Its removal is also necessary to preserve 
the purity of the tannin in the legume, an 
oil in the seed being injurious to the latter. 
For commercial purposes it has been suggested 
to reduce the pod, or legume, to a condition 
of chips or powder before the seed can do 
any harm. As an Indian marketable product 
divi-divi should certainly take a more important 
place than it does at present. 

—M. Mail, Jan, 17. J.C. 
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S. FIGGIS & CO.’S ANNUAL REVIEW 
OF INDIA RUBBER MARKET, 1907. 


PLANTATION RUBBEK GROWN IN CEYLON AND 
British MALAYA (FEDERATED STATES, PERAK, 
Maacca, JoOHORE, STRAITS), SUMATRA, 
JAVA, &C. 


The supply has increased more rapidly than 
was anticipated, and planting much more (too 
much.) We estimate from 


tons tons tons 
Ceylon 230 against 160 1906 and 70 1905 
Malaya 780 3 350 1906 .,. 75 1905 


‘The Rubberas a whole has been well prepared, 
but the imports of late show a larger proportion 
of common than previously. The average price 
per pound shows a great reduction, owing to 
the very serious decline since October caused 
by the great crisis in America, Manufacturers 
have shewn a decided preference for Sheet, 
Biscuit and Crepe; the latter should not be 
drawn out too thin or have visible air or steam 
bubbles in it, and some lots of thick Crepe, nice 
strong rubber about 1-6ths of an inch thick, 
were much appreciated and sold well. We think 
it has been profitable to planters to wash and 
clean the rubber thoroughly, and to prepare 
as large a proportion as possible of good colour— 
also not to send many qualities or very small lots 
Block has not been in favor generally, and un- 
less clean resilient hard quality can be sent, it 
may be better to ship as Crépe. We repeat our 
recommendations of a year ago .—Pack it in 
good dry condition (excess of resin much ob- 
jected to). Intostrong cases of 1 cwt. to 2 cwt, 
each. No paper, fullers earth, &c., to be used. 
Keeping different qualities and colours separate 
and not te mix immature Rubber with older ; to 
send separately dirty barky pieces, and to 
wash out all the bark in Crepe, Block and Sheet. 
All fine qualities should be loose Crépe, Sheet 
or Biscuit—not run to mass. To smoke the 
Rubber when convenient, because ‘‘smoking” 
appears to increase its resiliency but keep it as 
elear and yellow as possible. Our London 
charges are very small. Brokerage 4 per 
cent. All samples are paid for, and the 
only deductionis—Discount 24 per cent. Draft 
(on all Rubber) 4 percent. Planters get these 
back in the higher prices obtained. 
rubber appears to have greater resiliency and to 
be more suitable for many purposes than un- 
smoked. ‘‘ Smoking ” prevents the ‘ proteins ” 
in rubber from decomposition, and generally 
from ‘‘ tackiness.” All fine rubber from Para 
is smoked. The very serious decline in price 


Smoked * 


since October is mainly due to the serious crisis 
in America and the closing of many factories 
there, But, consider ing the enormous increase 
and general expect ation of ‘* planting ” rubber 
in most tropical countries, (coupled with the 
prophetic figures of immense supplies of Plan- 
tation within two or three years), values were 
far too high. The decline will, we hope, cool 
many new enterprises and prevent too large ex- 
tension of planting. There is no sign of such in_ 
creased demand or new uses for Rubber as to 
warrant too rapid an increase of sup; ly. If it 
becomes too large values will suffer We cannot 
expect much increase of consumption in 1908 in the 
present state of trade and the over-production of 
motors everywhere this season. 


Brazil shows no sign of reducing her output, 
though perhaps she may do so in the next crop 
owing to the serious losses on this crop. Brazil 
exported over 41,500 tons. There are rumours 
about the manufacture, by old and monied 
people who do not often put money into, 
disastrous speculation, of what was erroneously 
described as Synthetic rubber. We shall watch 
results with curiosity (and doubt). The lower 
price may retard or reduce the manufacture of 
“substitutes,” but they are largely consumed. 

The manufacture of reclaimed rubber is very 
considerable and increasing. Rambong and 
Castilloa have not been liked and sold cheaply. 
Last January we quoted fine sheet, biscuits, 
and crepe 5s 6d to 5s 8d, brown and dark ditto 
4s 9d to 5s 4d. Prices advanced to middle of 
March, declined to 5s for fine by end of May; 
ruse 6d to 7d, but subsequently again to 5s in 
September, and seriously declined during the 
last three months with the financial crisis in 


America, Today’s quotations are for fine 3s 
lld, dark and brown 33s dd: fine Para 
38 5d. The world's, szpply in 1907 was 


nearly 69,000 tons, as against 65,000 tons 
in 1906 and consumption nearly the same 
as 1906, say about 66,000 tons. Of rub- 
ber planted we estimate in the East over 
350,000 acres— 


1907-8. 1906-7. 
Acres. Acres. 
Pi 
Ceylon 150,000 against 100,000 
Malaya, Malacca, &c. 100,600 90,000 


(containing about 14!)million trees, not one million 
tapped in 1907) 


Borneo 2 11,000 7 8,000 
Dutch, East Indies, Java, 
Sumatra, &c 70,000 an 25,000 


Mexico, Nicaragua and Honduras have been 
planting and are increasing :—probably by 
now 20,000 acres planted ; also Colombia, Ecu- 
ador, Bolivia and Peru. India is more rapidly 
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extending and has probably about 25,000 acres 
planted. Some in. Burma and Mergui: the 
Phillipines (small as yet), Samoa, Hawaii, and 
beginning in New Guinea and other Islands, 
Queensland and Seychelles. The West Coast 
of Africa is hard at work with plantations, 
and more progress has been made in the Congo 
region and German West Africa, also in British 
Hast Africa, Uganda and the West Indies, 
probably 2,000 acres. Brazil exported in 1907 
about 41,500 tons against 38,000 tons in 1906, 
and Manicoba has increased, also Guayule from 
Mexico which has gone freely into use in 
America and the Continent. Prices of Guayule 
are very much lower and quality greatly im- 
proved, probably 3,000 tons were made. 


RevIEW or Para Prices For 1907. 


We began 1907 with price for fine Hard 
5s 23d, Soft 5s 03d, Negrohead scrappy 4s 
1jd, Cameta 3s 14d, Caucho Ball 4s 34d. By 
end of March the latter had declined to 3s 
74d, Negrohead 3s 10d, fine hard 4s 11d. In 
June prices were lower again, 4s 7d fine 
Hard, but there was a large business and 
activity for American account in July, when 
Hard sold at 4s lld, Negrohead 3s 113d, 
Cameta 3s 2d, Ball 3s 103d. The market be- 
came quiet and declined in September to 
4s 5d, 3s 10d, 28 74d and 3s 74d relatively. 
Prices declined a further 4d per lb. by end of 
October, and aiter some _ recovery, fell 
seriously in November—Hard fine selling 
down to 3s 4d, fine Soft 3s, scrappy 28 8#d, 
Cameta is 1s 10d. Ball 2s 7d. In early December 
there was a recovery of 4d in fine, 2d per lb. 
on other qualities, but at the close our quo- 
tations are lower—fine Hard 3s 5d, Soft 3s 2d, 
Negrohead scrappy 2s 10d, Cameta 2s 03d, Island 
(scarce) about 2s, Caucho Ball 2s 9d, showing a 
fall in value for the 12 months of 1s 94d on 
Fine, 1s 14d on Negrohead. Soft Cure has been 
‘abundant, and during recent months the value 
receded from the former difference of 2d on 
Hard, to 4d, whilst Soft Entrefine has been 
most difficult of sale at a serious reduction. 


Batata was in regular supply. Sheet advanced 
to 2s 63d, but closes at 28 24d. Block was up 
to 1s Lld, closing at 18 64d. Gurra Pearcua sold 


siowly during the year at moderate prices. 
———)> 


WILSON, SMITHETT & CO.’S 
RUBBER REPORT. 
JANUARY 3RD, 1908, 
Inpia Rupser.--During the fortnight which 
has elapsed since our last issue, consequent 
on the Christmas holidays, a quiet tono has 


prevailed, but quotations for Para close slightly 
lower for spot at 3s 5d per Ib., and for delivery 
at 33 54d to 3 54d per lb., according to position. 
The total receipts for 1997, which we print 
below, show an important increase, but this is 
wholly accounted for during the first half of 
the year. 

The London landings last month were 251 
tons, and 242 tons were delivered, the Liver- 
pool figures being 1,568 tons and 1,261 tons 
respectively, including Para kinds 1,006 tons 
and 725 tons, 

PiLantatTion.—The landings during the month 
were 94 tons, and deliveries 96 tons. The 
movements of Plantation sorts during 1907 


were 1,125 tons landed, compared with 1,016 
tons delivered. 
1907. 1906. 1905, 1904, 1908. 
Tons. Tons. Tons. Tons. Tons, 
Para Receipts, Jan.- 
June 28,435 19,€00 19,7290 17,075 17,600 
Para Receipts, July- 
December 14,2380 14,680 14,690 18,310 13,470 
Total 87,665 34,480 34,410 30,885 +~—81,070 
Comparative 
value of Para 
31st December 3/5 5/23 5/6 6/1 3/11 
Stock of all 
growths in Lon- 
don 5017 739 590 460 264 
Stock of Plantation 
London 157 66 — _ _ 
Imported London 
twelve months 3,674 2,734 2,269 2,088 1,348 
Delivered London 
twelye months 3,238 2,570 2,140 1,889 1,328 
Stock all growths 
Liverpool 31st 
December 2,265 960 1,029 860 1,176 
Stock Para Liver- 
pool 31st Dec. 921 370 673 177 546 


Ceylon shipments 
1st January to 
9th December 216 136 69 30 18 


During the first three months of 1907 a firm 
tone characterised the market. At the opening 
auctions on 4th January when the quotation for 
Para was 53 24d per lb, first qualities of Planta- 
tion biscuits and sheet realised 5s 63d to ds 74d 
per lb. An upward tendency prevailed until 
the early weeks of March, values of first qua- 
lities having then advauced to 5s 8d to 58 94d 
per lb. From that time until the end of Novem- 
ber an almost continuons decline took place 
with but few slight checks, the lowest price 
touched for plantation being 3s 8d to 38 10d 
per lb in November, while Para had then dec- 
lined to 3s 5d per lb. A further fall to 3s 3%d 
in the latter quotation was recorded, but no 
business in Plantation was reported at a lower 
figure ; during December a reaction took place 
and first qualities recovered to 4s 0d to 4s 44d 
per lb, but atthe closing auctions of the year 
fell back again to 38 10d to 3s 113d in 
sympathy with para, which had again declined 
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to 3s. 54d., after having touched 33. 83]. per 
lb, The increased output from all plantations 
has been most satisfactory to those interested, 
and the decline in values is in no way due to 
&8n excess of production, but is mainly attri- 
butable to the unsettled financial condition 
in America, to the closing of several large 
manufactories there, and to the general stag- 
nation caused by these conditions, as well as 
by the high rates prevailing for monetary ac- 
commodation. In a declining market manu™ 
facturers have naturally shown great caution 
in buying, and inthe place of orders from the 
United States, Europe has baen required to 
absorb a larger proportion of the constant 
arrivals of para at the Coast. During the past 
year manufacturers have shown improved 
interest in plantation kinds, and the increased 
production during the next few years should 
be readily saleable, although in all probability 
the premium in price over Para may be 
further curtailed. A year ago we noted the ap- 
pearance of block rubber, but the demand during 
1907, and particularly during the later months, 
does not encourage the continuance of this form 
of preparation. The finest amber quality is in 
rather slow demand, but any deviation from 
regularity in colour much increases the difficul- 
ties of effecting satisfactory sales, and the 
lower grades are only saleable at relatively 
moderate prices. Biscuits and Sheet have been 
throughout the year readily saleable, and the 
Trade generally regard these forms of prepara- 
tion with the most favour, but regularity in 
colour and general appearance is most neces- 
sary. Crepe has sold well, particularly the first 
quality, but whereas at one period absolutely 
white Crepe was in strong demand, recent 
arrivals of this quality appear to have more 
than satisfied the prosent requirements. Scrap 
Crepe has materially declined in value, but this 
is largely due to the very quiet demand recently 
for all medium and lower grades, Fine Scrap 
continues to command relatively satisfactory 
prices, but the darker kinds have been less easy 
to dispose of. 
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WORLD’S COCOA CROP AND 
CONSUMPTION. 

H. M. Consul-General at Hamburg (Sir W. 
Ward, C.V.O.) has forwarded the following 
report, based on information published in 
the Gordian, a German journal dealing with 
the cocoa trade, on the world’s cocoa pro- 
duction and consumption during the year 
1906, as compared with the two preceding 
years : 


The following table shows the cocoa crops 
during the year 1906, and the two preceding 


years in the various cocoa producing coun- 
tries of the world :— 

Worup’s Cocoa Crop. 

Countries. 1904. 1905. 1906. 
Kilos. Kilos. Kilos. 

Brazil 23,160,028 21,090,088 25,135,307 
San Thomé 20,526,000 25,379,320 24.6 9,560 
Ecuador 28,564,123 21,127,833 24,237,630 
san Domingo 13,557,739 12,784,660 14,5: 7,669 
Trinidad 18,574,454 20,018,560 13,162,861 
Venezuela 13, 48,838 12,700,555 12,864,509 
British West Africa 5,772 597 6,620,240 9,738,964 
Grenada 4,226,700 5,455,’ 00 5,057,030 
Ceylon 3,254,800 542,618 2,507,152 
Jamaica 1,650,000 1,48 ,509 2,503, 142 
Cuba 2,735,592 1,792, 44 2,475,692 
Hayti 2,531,3 3 2,343,2 0 2,107,915 
Java 1,140,109 1,491,795 1,62 247 
Fernanda Po 2,110,766 1,862,945 1,557,864 
Surinam $54,034 1,611,851 1,480,568 
German Colonies 1,109,153 1,454, 153 1,367,977 
French Colonies 1, 215,000 1,!79,401 1,262,090 
St. Lucia 800,0u0 700,000 800,000 
Dominica 485,366 506,700 600,000 
Congo Free State 241,882 191,638 402,429 
Other countries ~ 80 ,0U0 800,000 1,00v,000 

Totals 148,248,024 143,231,605 149,020,695 


It should be remarked that the world’s 
cocoa crop of 1904 was greater than that of any 
previous year, and that it exceeded the crop 
of 1903 by about 15 million kilos ; this in- 
crease in 1904 having been due to the ex- 
ceptionally large crops of that year in Ecua- 
dor, Brazil, Trinidad, San Domingo, Venezuela, 
and the Gold Coast. In 1905, as will be 
observed, there was a Cecrease of about 5 
million kilos. in the world’s crop ; but that 
of 1906 exceeded the crop of 1904 by about 
770,000 kilos., and was thus the largest world’s 
crop on record, 


Brazil occupied in 1906 the first rank 
amongst all cocoa producing countries, whilst 
in 1905 San Thomé, in 1904 Ecuador had occu- 
pied that position. Inasmuch as Brazil is easily 
able to increase its present cocoa cultivation to 
a far greater extent, it is quite possible that 
it will now continue to hold the foremost place 
a8 a cocoa-producing country. The exports of 
cocoa from Brazil were destined chiefly for the 
United States of America, Great Britain, Ger- 
many, and France. 
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The cocoa crop of the Portuguese Islands of 
San Thomé and Principe, though still very con- 
siderable, showed a slight falling-off in 1906. It 
is considered questionable whether San Thomé 
will ever again hold the position of the first cocoa- 
producing country in view of the very limited 
area of land now remaining available for fresh 
plantations, whilst insome other countries, such 
as Brazil, there appears to be still an unlimited 
extent of land available for cultivation. 

The second largest cocoa crop in 1906 was 
produced in Ecuador, the country which pre- 
vious to 1904 had always held the first rank. 
During the last few years, however, the pro- 
duction of Ecuador seems to be subject to con- 
siderable fluctuations. The prominent port for 
cocoa exportation from Ecuador is Guayaquil : 
in 1905, for instance, 17,051,531 kilos, of cocoa 
out of a total export of 21,127,833 kilos, were 
shipped from that port. In 1906 the total exports 
from Ecuador amounted to 24,237,630 kilos. 

San Domingo deserves special notice, as it is 
likely to become an important cocoa-producing 
country at some future time. During late years 
many more plantations have been added to those 
already in existence, and production is steadily 
increasing, whilst there is still a large area of 
land available for cultivation, which will no 
doubt be planted within a few years. 

The 1906 crop in Trinidad was considerably 
smaller than that of 1905, and exports which had 
reached more than 20 million kilos, in the latter 
year amounted in 1906 to only 13,162,860 kilos. It 
is, however, stated that cocea planters in ‘I'rini- 
dad have now taken serious steps towards 
ensuring a more regular, and also a greater 
crop, whilst the Government of the island is 
assisting their efforts by furnishing expert 
advice. 

The production of cocoa in Venezuela has of 
late years made only slight progress, though 
there is stated to be a large oxtent of land 
available for plantations, in addition to that 
already cultivated. 

The yield of the cocoa plantations in British 
West Africa, viz., the Gold Coast and Lagos was 
avery satisfactory one in 1906, and largely ex- 
ceeded that of the previous year. The total 
exportations from both colonies in 1906 was 
9,738,964 kilos., as against 5,620,240 in 1905, thus 
showing a very considerable development in 
production ; whilst numerous uew plantations 
are being laid out every year. Together with 
San Domingo, the Gold Coast is now attracting 
the greatest attention amongst cocoa-producing 
countries. 


Before 1904 the cocoa crop of Grenada ex- 
ceeded that of the British West African 
Colonies; but since then conditions have 
changed, for whilst in 1904 the crop in 
Grenada was 9,226,700 kilos. and that of 
British West Africa 5,687,964 kilos.—in 1906 
Grenada produced only 5,057,030 kilos., whilst 
the crop in West Africa was 9,738,964 kilos. 
Nearly all the Grenada cocoa is exported to 
Great Britain. It is, however, stated that new 
plantations have been started in Grenada during 
the last few years, and that extensive improve- 
ments have been introduced, so as to ensure a 
return of the island to its old productiveness. 

A decrease is apparent in the 1906 cocoa crop 

in Ceylon, as compared with 1905, but it is ex- 
pected that the output will be recovered in 1907. 
The prevalence of numerous diseases amongst 
the cocoa plants in Ceylon is stated to be the 
chief cause which prevents a satisfactory deve- 
lopment of production in that island. 
_ Owing to the united efforts, both of the autho- 
rities and of the planters themselves, which had 
been carried on during recent years, Jamaica 
experienced a considerable advance in its cocoa 
production in 1906, which amounted to about 
one million kilos. 

Whilst the Cuban cocoa production in 1906 
was larger than that in the previous year, it has 
to be borne in mind that a considerable portion 
of the crop is consumed in Cuba itself, as there 
are numerous factories established there, 

Cocoa production in Hayti is declining in ex- 
tent, and the condition of things there is not 
considered satisfactory. On the one hand the 
laws of the country prevent the investment of 
foreign capital in cocoa plantations in this island 
and on the other hand there is a great waut of 
means of communication with the interior for 
enabling produce to be brought to market. 

The production of Java in 1996 slightly ex- 
ceeded that of 1905; it is however, not known 
whether the increase was due to the fine weather 
or to the yield being augmented by the new 


plantations. The larger proportion of the Java 
and Surinam crop is usually exported to 
Holland. 


No reliabie statistics regarding the 1906 cocoa 
crop of Fernando Po are available; the exports 
are, however, roughly estimated at one and-a- 
half million kilos, that is to say, rather less than 
those of 1905. 

The Dutch Colony of Surinam experienced an 
unfavourable harvest in 1906, inasmuch as more 
than two-thirds of the cocoa crop was destroyed 
by disease. 
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The exports from the three prominent German 
cocoa-producing Colonies during each of the 
three years 1904-6 have been as follows :— 


COCOA EXPORTED FROM GERMAN COLONIES. 
1904. 1905. 1906. 

Kilos, Kilos. Kilos. 

Cameroons . 1,079.000 1,413,553 1,247,121 
Samoa 19,518 27,500 92,219 
Togo 10,635 13,100 28,637 


The cocoa production of Togo is likely to 
remain only of limited extent, owing tothe want 
of suitable land for cocoa plantations. Came- 
roons and Samoa are gradually becoming more 
and more productive ; and it is the opinion of 
German experts that some day Samoa will be 
able to raise a crop of 700,000 or 800,000 kilos, 
of cocoa. 

The crops of the French cocca-producing 
Colonies have not experienced any considerable 
increase of late years. The exports from each 
of these colonies during the years 1905 and 
1906 have been respectively as follows :— 


Cocoa Exrorrep FRoM FRENCH COLONIES. 


1905. 1906. 

Kilos. Kiios. 

Guadeloupe 637,804 675,322 
Martiniqne 469,982 472,897 
French Congo 50,558 89,587 
Guiana 14.716 15,697 
Madagascar ; 6,255 8,297 
Reunion yey &6 290 
Total 1,179,401 1,262,090 

St. Lucia had a satisfactory crop in 1906, 


and future prospects are also said to be favour- 
able in view of the addition of new plantations 
whilst much land still remains for cultivation. 
niiairs in Dominica is 
likewise promising. For the world’s market 
Dominican and St. Lucia cocoa are of small 
importance, the quantity raised being compara- 
tively small and the whole crop being generally 
sent exclusively to the Eng lish market. 


The condition of 


The cocoa production of the Congo Free State 
is increasing in quantity from year to year : and 
whilst cultivation is being gradually extended 
further means of communication are being es- 
tablished in the shape of roads and _ railways. 

All other districts which have not been spe- 
cially enumerated above, are stated to have pro- 
duced together about one million kilos. of cocoa 
in 1906, an increase of about 200,000 kilos., as 
compared with the preceding year. 


The consumption of cocoa in the various coun- 
ries of the world during the year 1906 as com- 
pared with the two previous years is shown by 
the following table :— 


Wortp’s Cocoa Consumption, . 


Countries. 1904. 1906. 1906. 
Kilos. Kilos. Kilos. 

United States of 
America, .. 83,159,628 34,958,420 37,654,473 
Germany +e 27,101,400 29,633,100 35,260,500 
France . 21,799,600 21,747,600 23,408,800 
United Kingdom 20,552,664 21,106,000 20,132,040 
Netherlands -» 12,184,400 10,737,410 11,224,000 
Switzerland +» 6,839,100 5,218,400 6,466,900 
Spain 5,816,359 6,112,945 5,607,864 
Belgium 2,79 2,008 8,018,997 3,865,816 
Austria-Hungary 2,510 10" 2,668 5CO 3,312,800 
Russia, 2,055,700 2,230,400 2,675,940 
Italy 479,600 971,500 1,385,000 
Denmark 996,000 1,125,000 1,190,000 
Canada 600,000 654,088 1,035,182 
Sweden 870,y14 900,000 1,000,000 
Australia 550,0°9 600,000 650,000 
Norway 472,137 493,813 580,043 
Portugal! 180,000 138,000 150,000 
Finland 63,099 60,000 $6,252 
Total. 139,022,709 142,374,163 155,680,604 


It will be seen from the preceding figures 
that the world’s consumption of cocoa in 1906 
greatly exceeded that of the previous year, viz., 
by about 93 per cent, whilst the increase in 
1905, compared with 1904, had only been 23 per 
cent, and that the considerable increase in 1906 
was due mainly to the greatly increased con- 
Sumption in Germany. In view of this fact, 
it appears not improbable that within one or 
two years Germany will take the first rank 
amongst the cocoaconsuming countries. 


The increase of the consumption of cocoa in 
France in 1906 as compared with 1905 amounted 
to about 1,750,000 kilos. This increase is 
stated to have been mainly due to the larger 
consumption of the Swiss chocolate factories 
established in France. 


The cocoa consumption in the United King. 
dom in 1906 will be seen to have decreased as 
compared with 1905. Asa beverage or as food 
cocoa and chocolate appear to be less popular in 
the United Kingdom than they used to be. 
Whilst, however, the consumption of Swiss cho- 
colate increases in Great Britain the chocolate 
manufactured in Great Britain is chiefly ex- 
ported to British Colonies. 


Of the other countries mentioned in the above 
table, all with the exception of Spain and Den- 
mark show an increase‘in their cocoa consump- 
tion for 1906, as-compared with the previous 
year. though in the case of the Netherlands, 
Switzerland and Portugal the figures for 1904 
were not quite reached, It will be observed that 
whilst in Australia cocoa consumption seems to 
increase very slowly, the rate of the annual in— 
crease in Canala has beena more rapid one. 


The stocks of Cocoa remaining on hand in all 
countries of the world at the end of the year 
1904, 1905 and 1906 amouated to 55,348,651 kilos. 
56,079,212 kilos., and 49,879,326 kilos, respec- 
tively. 
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ORANGE-GROWING IN CEYLON AND 
IN OTHER TROPICAL LANDS. | 


We have come upon an interesting letter ad- 
dressed by the late Mr. W. Ferguson, F.L.s., to 
the editor of the Observer in 1881 on the above 
subject, but never published, 
lows :— 


{t runs as fol- 


‘*| fear that you cannot make a fair com- 
parison between Ceylon and the regular orange- 
growing countries you refer to. In the latter, 
oranges are grown in groves and over large 
extents like our coffee (tea) fields, whereas in 
Ceylon I do not know any place wheve an 
extent of ground has been set apart for 
orange trees alone. Mr. RLM Brown tried to 
grow all kinds at Mahara ; but I do not think 
he succeeded. The orange trees in Ceylon are 
isolated plants, growing round houses and in 
garders amongst other plants, and one would be 
at a loss to know where all the oranges sold 
in Colombo come from. Galaha estate has 
been famous for its orauges for the last 25 
“years or so, but they are planted in avenues 
along the roads in the coffee. They have not 
been so good nor so plentiful for some years 
past, [ think. You know that we grow the 
large and small Mandarin oranges, the Jama 
(or Java) naran and Heenjamanaran, varieties of 
the Citrus aurantium, but the common orange 
grown. here, is, | think, an inferior variety of 
the same species—also the Spanish orange. [ 
suppose the immunity of this plant and the 
others from disease arises from the fact of 
their isolation or scattered positions. There 
may be something also in the fact that our 
trees are of Indian crigin, and not of Kuropean 
or West Indian.” 


A planter who has given someattention to t he 
cultivation of oranges in a high district, after a 
perusal of the above, remarked :— 


‘““{ knew the Kitoolmoola-Galaha avenue 
well in the early seventies, but [ fancy those 
trees are all dead and gone erethis as the citrus 
family out here has suffered greatly from blights 
of sorts for many years, and it is only liberal 
cultivation which keeps them going now-a-days. 
Young trees suffer just as much as old, and 
[ recall one authority prophesying ten years 
ago that all our orange trees were doomed. 
He was no mean authority in the botanical 
line, but he was not quite correct there, as 
though I have lost a few, [ have still many 
trees over 30 years old, which are as vigorous 
as ever they were.” 


We had hope to gather some practical informa 
tion from Bonavia’s big volumes on tho orange ; 
but a reliable critic considers Bonavia far too 
pedantically scientific, and inclined to make 
mountains out of molehills. One way or other 
there must now be a very great number of 
orange trees growing in the hills as well as low 
country of Ceylon and at times the fruit 
quite abundant in our markets ; but at other 
seasons it is very scarce and high prices are 
paid in Colombo for a few oranges up to 20 to 
30 cents each when required for a special, per- 
haps, medical purpose. We have heard an ex- 
perienced medical practitioner, long in Kandy, 
declare that his own favourite treatment of 
himself when out of sorts, was by ‘‘ oranges” 
—so many according to the seriousness of the 
attack—rather than any drug! And many old 
residents find great advantage to health in 
beginning the day with one or two orangss and 
sometimes the more bitter they are the better, 
Meantime, as regards orange culture in Ceylon, 
can any one tell us if much success has attended 
the importation and planting of grafted oranges 
of recent years? After writing this, we thought 
of referring to the gentleman who had most to 
do with importing, and here is the result :— 


Mr A J Pearson, as is well-known, has been 
taking a keen practical interest in the importa- 
tion of grafted fruit trees to Ceylon, but he was 
unable to tell an Observer reporter who saw him 
today how far his effogts have been successful 
except to state in broad outline that the experi— 
ment, owing to climatic conditions, has no 
turned out in some cases as well as he expected. 
He has supplied, he says, during the past few 
years, thousands of grafted orange trees from 
Australia and he agrees with us in thinkin 
that it would be very interesting to know how 


far these have been successful. He be- 
lieved in some districts the climate has 
been in the way of successful results 


while in drier districts the trees have turned 
out fairly well. He is of opinion that 
we should call for reports from those 
who went in for the experiment and needless 
to say we shall be only too glad to publish in 
our columns results sont to us. In some cases 
the trees have grown satisfactorily, but have 
failed to produce fruit of the colour they as- 
sume in their native habitat. In Hatton the 
ripening season has been found to be un- 
suitable for the grafted orauges. while on the 
Badulla side they have done much better, 
although Mr. Pearson has not been informed 
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of a single notable success. Mr. Pearson is 
therefore led to infer that on the whole Ceylon 
is unsuitable for orange cultivation except for 
the native types. Altogether he imported 
about a dozen varieties of grafted oranges from 
Australia. 


Mr Pearson also introduced grafted peaches, 
apricots, vines, figs, olives and Jemons and 
of these, too, he has not heard except that 
lemons have been found to grow well at the 
top end of the Maskeliya Valley. It will be 
equally interesting to have reports of these too. 
In this connection we call attention to a short 
paper from the ‘‘ West Indian Bulletin” re- 
produced hereafter and entitled ‘‘ How to En- 
courage Orange trees to bear early” by the Hon. 
T. H. Sharp, Jamaica. 


HOW TO ENCOURAGE ORANGE TREES 
TO BEAR EARLY IN JAMAICA. 


By tHe Hon. T. H. SHarp, Jamaica. 


I think it a fair estimate to say that not more 
than 20 per cent. of the oranges produced in 
Jamaica are exported, and that of this quantity 
fully 10 per cent. cause losses to the shippers by 
shipping late. This sad state of affairs is prob- 
ably due to the fact that during the time when 
the foreign market requires the fruit it is not 
mature here, and when our fruit is fully matured 
and fit for market, competition by other fruit 
causes such a glut that losses occur. 


If oranges can be got fully matured and ex- 
vorted in the months of July and August they 
command a high price. Hitherto, we have been 
shipping immature fruit during those months 
and obtaining better prices than could be ob- 
tained for beautiful fruit later on. 


Suggestions have been made by persons in 
authority who are not traders, and who do not 
understand what it means to send oranges into 
a market when they are not required, that nothe 
ing should be shipped except it is mature, be- 
cause it brings a bad character on the country. 
It is, however, probable that as long asa good 
price can be obtained for the oranges, be they 
ever so unripe, it is better to ship them and 
realise than to ‘hold back until they are well 
matured and fully ripe but not in demand on the 
market. It has also been contemplated by those 
who dv not fully understand the trade, that 
legislation should be resorted to, so as to prevent 
the shipment of immature fruit. The orange, 
however, is a perishable article, and therefore, 
the buyer governs the market and not the 
seller. 


The Supplement to the Tropical Agriculturist 


Before suggesting any means by which the tree 
may be encouraged to bear early, I should like 
to draw attention tothe fact that itis probable 
that there is hardly a day in the yearin the island 
of Jamaica when a few first-class ripe oranges 
could not be obtained. What is the cause of this ? 


There is no period fixed for the maturing of an 
orange from the time the blossom appears until 
it is fully ripe ; it all depends on the conditions 
obtaining. Generally seven months may be re- 
lied upon. 

Whenever an old orange tree is about to die, 
it makes a last effort to reproduce itself by 
bearing heavily. 

Fruit buds at all times are lying latent in the 
trees, and the general idea that the tree after 
bearing its crop has to take along time before 
it can make its fruit buds is probably erroneous. 
In Jamaica, there isa partial! rest for vegetation. 
It is of a spasmodic nature and greatly depends 
upon the cold winds after the heavy ‘tall’ rains. 


There may be said to be two distinct energies 
in atree: one the energy of reproduction, the 
process of which causes the production of fruit, 
the seed of which carries on the life; and another, 
the energy for the formation of thetissues. One 
of these two energies may often be observed to 
predominate over the other, either in bearing 
fruit or in growing tissues solely; or they may run 
concurrently, when it may be observed that the . 
tree is growing and bearing at the same time. 
The varying exercising of energies is brought 
about by varied conditions, and, therefore, arti- 
ficial means should be resorted to in order that 
conditions may be produced to force the energies 
to predominate one over the other as required. 


Pruning causes the energy for the formation 
of tissue to act, and a shock to the system causes 
the energy of reproduction to be exercised. In 
the first case, it may be observed that soon after 
pruning a good deal of young: shoots are pro- 
duced, and it may be seen that the shock to the 
system of the tree causes it to force out the 
latent fruit blossoms. The latter has often been 
brought about by accident, such as by a fire 
scorching a part of the tree, ur by a waggon 
wheel running up against it. The cutting away 
suddenly, of large over-hanging shade trees, or 
the dumping of a large quantity of fermenting 
manure against a tree has often produced the 
same results, and, therefore, bearing these points 
in mind, ithas been shown that trees can suc- 
cessfully be caused to blossom when required. 
Old congested trees in the parish of Manchester 
have also after treatment been caused to bear at 
the proper season. 

Orange treee taken in hand immediately after 
the ‘fall’ rains should have al} dead wood and 
unhealthy branches and trmt pruned off. This 
should be done about the last week in October. 
If your tree responds to the treatment by a heavy 
flow of sap, which is easily recognised by the ap- 
pearance of young shoots and the colour of the 
leaf. you will know it is healthy. 

Checks to the growth of the trees, such as 
could be caused by bruises, &c., would make 
them blossom, and having once got an early 
bearing from your trees, they will most likely 
continue, with the adoption of simply pruning 
and cultivating, to bear early, and it may be anti- 
cipated that it will not be necessary to bruise the 
trees more than once in every four or five years. 
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The Mixed Garden of the Sinhalese Villager. 


One of the most characteristic fea- 
tures in Ceylon agriculture is what may 
be termed the villager’s “* mixed garden,” 
to be seen everywhere in and around 
Colombo for example. Upon the ground 
round his house he grows a miscellaneous 


‘assortment of trees and shrubs and a 


few herbs, and allows cattle to graze 
upon the grasses and weeds that grow 
in between these plants. Coconuts are 
the most constant components of the 
mixture, but areca-palms, kituls, man- 
goes, jaks, bamboos, breadfruit, talipots, 
silk-cottons, castor-oil, coffee, papaws, 
oranges, yams, &e., &¢., are also usually 
to be seen. All these are planted just 
as they cowe, with no arrangement, too 
closely together; they are never culti- 
vated, but left to take care of themselves. 


In general, therefore, the yields are 
extremely small, the plants are of the 


‘poorest kinds, and there is little variety 


from one place to another. On the 


other hand, almost no labour is re- 
quired, diseases do not readily spread, 
and the soil is not quickly exhausted, 
the different plants taking food mate- 
rials in different proportions, so that the 
available food lasts longer. 


Apart altogether from the compli- 

ations introduced by multiple owner- 
ship, the mere existence of these gardens 
forms one of the greatest obstacles to 
agricultural progress in the island. All 
the land asa rule is taken up by these 
gardens or by rice fields, in the densely 
peopled parts where alone is agricultural 
progress likely to go on (for other 
reasons). The villager has no land to 
try other erops upon, even had he the 
capital. He will not cut down his mixed 
garden, nor will he do much to cultivate 
it. Only where there is chena or unocecu- 
pied high land can he be expected to do 
much in the way of experiment with 
new products or methods. 
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MGOA RUBBER IN BRITISH EAST 
AFRICA. 


(Mascarenhasia elastica, K. Sch.) 
By OTTO STAPF. 


Mr. E. Battiscombe, Acting Conser- 
vatator of Forests at Nairobi, B.H.A., 
communicated recently specimens of 
flowers and fruits of a rubber tree found 
by him in the Shimba Hills, near Mom- 
basa. On comparison they proved to 
belong to Alascarenhasia elastica, K. Sch., 
a species previously known only from 
the neighbourhood of Dar-es-Salam, 
German East Africa, where it is worked 
occasionally by the natives for a kind of 
ball rubber called Mgoa rubber in the 
Zanzibar trade, 


Mascarenhasia elastica was discovered 
by Dr. Stuhlman in 1898 near Dar-es- 
Salam, and described and figured by the 
late Dr. Schumann in the Notizblatt of 
the Berlin Botanic Garden and Museum, 
vol. 1, (1899), pp. 268-270. This is what 
the author says of it as a rubber tree: 
‘“ Between the villages of Vikindo and 
Mbaffu there grows in moist places a 
robust tree which contains rubber latex 


and yields a superior kind of caoutchouce. 
The trunk branches usually low down 
and attains a height of 10m. The pale 
grey bark is covered with scars from the 
knives of the rubber collectors, who 
produce from it large balls of rubber 

nown as Mgoa in the Zanzibar trade. 
It is not particularly pure, containing 
fragments of bark, etc.” Samples of this 
rubber received at the Botanic Museum, 
Berlin, are described by Dr. Warburg 
(Der Tropenflanzer, III., p. 220) as con- 
sisting of pale brown drawn-out caout- 
choue threads intermixed with small 
particles of caoutchouc. In 1899 Herr 
Hedde, Government Gardener at Dar-es- 
Salam, was commissoned to explore the 
neighbourhood of Dar-es-Salam and to 
study the distribution and properties of 
the tree. Dr. Schumann published an 
abstract from Hedde’s official report in 
the Notizblatt of the Botanic Garden and 
Museum at Berlin, vol. III., p. 48. Ac- 
cording to it Mascarenhasia elastica is 
fairly common in the district visited by 
Hedde along streams as well as over 
underground water. 


SAPS AND EXUDATIONS. 


It makes fine smooth and _ straight 
trunks which are much sought for by 
the natives, who use them in building 
their shambas. On the other hand 
Hedde found the flow of latex too slow 
to make collecting profitable. He fur- 
ther adds that the rubber produced does 
not sell well, possibly, as he says, on 
account of the crude mode of prepar- 
ation. Attempts to take Mascarenhasia 
elastica into cultivation have been so far 
successful, asthe plants grew fast even 
in dry soil, and flowered and fruited 
in their fifth year; but the flow of latex 
at that age was far too scanty (Der Tro- 
penflanzer, X., p. 44). 

As other species of Mascarenhasia, 
natives of Madagascar are said to pro- 
duce fairly good rubber, known as 
“Black Madagascar” (Madagascar noir), 
it was desirable to have an exact ana- 
lysis of Mgoa rubber. This was made at 
the Imperial Institute from a sample 
communicated by Mr. Battiscombe last 
February to that establishment, Thanks 
to the courtesy of the Director of the 
Imperial Institute, we are able to publish 
the results of the examination of the 
sample mentioned. 

REPORT ON THE COMPOSITION OF THE 
RUBBER FROM THE SHIMBA HILLS, BY 
THE DIRECTOR OF THE IMPERIAL 
INSTITUTE. 


Markand Weight of Sample.—“ Rubber 
from Shimba Hills, East Africa Protec- 
torate,” 104 grams. 

Description.—Single ball of rubber, 
about 24” in diameter, evidently formed 
by winding threads of rubber upon a 
central mass; it was light brown, and 
contained a considerable quantity of 
vegetable impurity. The rubber was 
fairly strong. 

Results of Hxamination :— 
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Commercial Value.—3s. 6d. per lb. in 
London. The current price of fine hard 
Para from South America was is, 2d. 
per pound. 


Remarks.—The sample has the usual 
appearance of Landolphia rubber ; it is 
of very fair quality, though the amount 
of insoluble matter is rather high. This 
defect could be remedied by careful 
collection, so as to exclude, as far as 
possible, fragments of bark from the 
rubber. 


Consignments of this rubber, if well 
prepared, would be readily salable at 
satisfactory prices. 


Since the above was written a speci- 
men of Mascarenhasia elastica has been 
received from the Uganda and British 
East Africa Exploration Syndicate, 
accompanied by a short note by Mr. 
Henry Dalziel, who reports :—‘‘ The en- 
closed specimens of leaves, fruit, and 
wood are from a new kind of rubber 
tree, lately discovered by the natives in 
Wanga District, British East Africa, 
and called by them ‘*Goa.” This tree is 
generally found on the banks or near 
the sides of running streams where its 
root can get easy access to the water. 
The stems are from a few to 18 inches in 
diameter, and form a bole 20 feet high to 
where it branches out. In old trees the 
bole has generally a great number of hol- 
lows, with a rough scaly bark which 
can easily be rubbed off ; the inner bark 
is a quarter of an inch thick, and easy to 
cut. When the tree is cut the latex 
oozes out very slowly.” 


A specimen of the wood of Masca- 
renhasia elastica from the Wanga Dis- 
trict, collected by Mr. H. Dalziel, is exhi- 
bited in Case 78, Museum No 1.—Royal 
Botanic Gardens, Kew Bulletin of Miscel- 
aneous Information, No. 7, 1907. 


GUAYULE RUBBER. 
(Parthenium argentatum, <A. Gray.) 
By J. M. HILuIER. 


Among the plants of economic value 
belonging to the natural order Com- 
posits none are more interesting than 
those known to contain rubber or a sub- 
stance analogous to rubber. During the 
last decade considerable attention has 
been directed to two such plants of this 
order, viz., the Colorado Rubber Plant 
(Hymenoxys sp.), a note on which ap- 
peared in Kew Bulletin, 1906, No. 6, pp. 218, 
219, and the Guayule of Mexico, the sub- 
ject of the present note. The first 
communication received at Kew on the 
subject of Guayule was from the Mexican 
Land and Colonization Co, Ltd., 4, Moor 

ate Street, E.C,, dated 29th December, 
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1902, requesting. information regarding 
the following extract from Circular No. 
28 issued by the United States Depart- 
ment of Agriculture :— 


“An illustrative instance of the 
dangers likely to beset investments in 
rubber comes to hand as this Circular is 
being sent to the printer. A well-known 
Jourval* notices a new substitute for 
rubber, describing it asa gum obtained 
by grinding up the bark and ‘compara- 
tively hard wood’ of a ‘small scrubby 
bush,’ and then macerating in gasoline 
or other hydrocarbon solvent. ‘By this 
process the gum that comes out is chemi- 
cally pure and suitable at once for 
manufacture, and it forms a new com- 
position consisting of resin of,the plant 
combined with a residual portion of the 
hydrocarbon solvent.’ The shrub, which 
has no milky juice, is said to grow in 
abundance on the ‘rolling land’ of 
Central Mexico, is really propagated, 
may be cut two or three times a year, 
may be treated when fresh, or dried for 
export, and yields by weight forty per 
cent. of a gum ‘superior to most india 
rubber,’ and having the additional 
advantages of abundance, cheapness and 
ease of manipulation. 


‘The Indian name is said to.be ‘ Yule’ 
already known ‘in application to Castil- 
loa, while the scientific designation 
Synatherecas Mexicanus, seems %; to 
have been unfortunately chosen, since 
the genus Synantherias, which has the 
ouly similar name known ‘to botanists, is 
a member of the Aroid family, ‘ More- 
over it is by no meansclear how the 
‘comminuted ' shrub’ without other 
provision than straining through acan- 
vas bag, for the separation of the 60 
per cent. of waste matter, can be ex- 
pected to issue in the ‘chemically pure’ 
condition, since the oils, fats, resins, and 
many other vegetable substances would 
be:incorporated by the solvent. Neither 
could such a process be carried out on 
fresh material, the water of which would 
prevent the action of the solvent. 
Similar inaccuracies are frequent in 
claims andi‘applications for patents for 
artificial rubber substitutes, the published 
accounts of which are sometimes intend- 
ed to draw public attention without 
unduly enlighteuing trade competitors. 
Naturally the knowledge of any such new 
source of wealth, or of a process by 
which a_ hitherto worthless natural 
product may be exploited, generally 
results in the greatest secrecy on the 
part of the first possessors of the infor- 


mation.’ The passage doubtless refers 
to the Guayule, the name Syna- 
therecas Mexwanus being probably 


* «« Scientific American,” 
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intended for  Sinantereas 
t.e., Mexican Composite. 


In January, 1905, a correspondent 
forwarded for identification a small 
nection of a stem to which in asubse- 
quent letter he gave the name “Guala 
guayala,” stating that he had found that 
5 per cent. of the bark consisted of 
rubber of tair quality, but that he could 
get nothing for the wood, and that after 
a further examination of the so-called 
rubber, he believed that it was useless 
for any commercial purpose. This stem 
was determined as being that of Parthe- 
nium argentatum, <A. Gray, a full 
account of which appeared in Der 
Tropenflanzer for May, 1905, and again 
in the Bulletin of the [Imperial Institute 
for 1906, p. 114. The first identification 
of Guayule with Parthenium argentatum 
appeared in Bull.du Jard, Colon,, No. 1, 
July-August, 1901, p.105. In the course 
of the present year further information 
with regard to Guayule has become 
available, and is summarized in the 
paragraphs that follow. 


On January 28rd, 1907, the following 
memorandum of Guayule, prepared by 
Mr, W. G. Max Miiller, His Majesty’s 
Chargé d’Affaires in Mexico, dated 
December 8rd, 1906, was transmitted to 
Kew from the Colonial Office for obser- 
vation on the question of introducing the 
plant into the Colonies :— 


“Tn my Report on the Mexican Budget 
for the current fiseal year (Annual Series, 
No. 3698, p. 9), [referred to the imposition 
of an export duty on Guayule.” ‘ Guayule’ 
is a form of rubber extracted from the 
Guayule plant, which grows in enormous 
quantities in certain of the Northern 
States of Mexico, especially San Luis 
Potosi, Zacatecas, Durangoand Coahuila. 
The name appears to be a local term and 
is found in none of the Spanish Dic- 
tionaries. It must be a compound 
formed from ‘ hule,’ 7.e., rubber. The 
Guayule industry is now passed from the 
experimental to the practical stage, and 
is destined to attain considerable import- 
ance in Northern Mexico, and under 
these circumstances I feel that the 
following information which I have 
collected regarding this new industry 
may be of interest. 


Little more than two years ago the 
Guayule shrub was not only regarded as 
worthless, but was looked on as a 
veritable scourge by the Mexican land- 
owners. In fact, lands thick with this 
bush were considered worse than useless, 
and could have been had for a merely 
nominal sum, while now many sales of 
Guayule on the ground have been re- 
ported at over five times the price at 
which the land itself was valued two or 
three years ago. Holders of tracts of 
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these lands, who had to expend money 
on them for taxes and other purposes, 
found them burdensome in the extreme. 
Now many of these people have reaped 
fortunes from those same waste lands. 
For some years ‘Guayule’ had been 
known to contain rubber, but it is only 
within quite a short time that a process 
has been invented for the extraction of 
the gum for commercial use. As long 
ago as 1897, a German named Henry 
Lemecke, employed under the Mexican 
Ministry of Formento, acquired a 
knowledge of the value of the Guayule 
plant, known then only to the Indians 
and a few others who discovered an 
elastic substance in the plant when 
chewing it. Mr. Lemcke informed the 
Mexican Government of his dis:overy, 
and also offered it to various com- 
panies interested in the rubber in- 
dustry, with a view to ascertaining 
whether it was possible to extract a 
good quality of rubber from _ the 
shrub. Chemists and inventors began 
experimenting with the plant, but it 
was not really till towards the end of 
the year 1904 that the buying of the 
shrub began at about $15 Mexican per 
ton. Speculation immediately began, and 
such was the number of persons anxious 
to secure quantities of Guayule large 
enough to justify them in erecting 
factories for applying the recently dis- 
covered processes of the extraction of 
the gum, that buyers have found it 
very difficult to purchase the plant, and 
recently contracts tor large lots have 
been reported as high as $100. per ton. 
It isnot to be expected that the gum 
extracted from the Guayule will ever 
take the place of rubber, but it can be 
used asa substitute in many forms of 
manufacture, especially ina vulcanised 
form, and can be mixed in large pro- 
potions with rubber. In itself, it is in- 
ferior to real rubber, it has very little 
elasticity and will not bound as true 
rubber does, and is easily broken. It 
contains a great deal of soft, sticky 
matter. Fresh Guayule looks very much 
like old rubber which has been exposed 
to the air for years untilit has lost its 
elasticity and strength. It requires there- 
fore a considerable admixture of ordi- 
nary rubber to give it strength enough 
for common commercial purposes. It 
has the further disadvantage that it 
deteriorates more rapidly than _ real 
rubber. Various extraction processes 
have been. and are still being, registered 
at the Mexican Patent Office, but none 
of these processes have as yet attained 
to any degree of perfection, as the 
known results vary from 10 to 12 per 
cent., whereas the quantity of gum 
contained in the shrub is known to be 
approximately 18 percent. The quality 
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obtained can better be judged by the 
price realized for the product of the 
various processes, which varies from 
25 to 50 cents gold per pound on the 
New York market. There is still con- 
siderable difficulty in removing certain 
foreign substances and producing a pure 
rubber free from resin. However, a 
better finished productis gradually being 
produced, and 1 am informed that a 
sample lot of such excellent quality has 
been extracted by a new process still in 
the experimental stage, and not yet 
patented, that it fetched $1 gold 
per lb. 

Numercus companies for the extraction 
of the gum from the Guayule plant have 
been tormed, and many of them are so 
flourishing that big Corporations are 
active in securing control of the product. 
Factories have sprung up all over the 
North of Mexico, and already represent 
an outlay of many millions of dollars in 
buildings and machinery alone. The 
Continental Rubber Co., of America, has 
large holdings of Guayule lands in 
Mexico. It is estimated that it has 
$9,000,000 Mexican invested in Guayule 
lands and factories in the country, and 
the output from its three factories at 
Torreon, Ocampo, and Saltillo is said to 
be in the neighbour of 500,000 pounds per 
month. In addition to this there are, I 
am informed, twelve other large firms 
engaged in the trade, not to mention 
smaller factories. There are various pro- 
cesses of extracting the gum already 
patented, the best known being the 
Pablo Bergner, the Garza, the Delafond, 
the Lawrence, and the Hunieke pro- 
cesses, but none of them seem to be 
satisfactory so far. As I before said, 
the shrub is known to contain as much 
as 18 per cent. of rubber, but none of the 
present processes seem to furnish better 
results than 10 or 12 per cent., 7.e., a ton 
of the plant produces about 240 pounds 
of rubber. The cost of extraction is said 


- to be about 10 cents Mexican a pound, 


and the price of aton of the plant has 
never yet exceeded $100 Mexican, and 
is generally less. Then there is the cost 
of freight to the factory, which is in 
some cases very heavy, and certain other 
incidental expenses to be deducted. The 
pce of Guayule rubber in New York 
as been as high as 75 cents gold, and in 
the summer went as luw as 25 cents 
gold, owing to the action of the Con- 
tinental Rubber Co. of America, but it 
has now attained again to 45 cents gold, 
so that even at the lowest price there is 
a handsome profit to be reaped in 
Guayule. The actual cultivation of the 
Guayule plant is still a problem, butit 
will be sometime before the existing 
supply of Guayule is exhausted from the 
prairies of Northern Mexico, where it 
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grows in such abundance. I have, in 
fact, seen it stated that the value of the 
Guaynule lands in Mexico is not less than 
$30,000,000 Mexican, and that the Guayule 
lands of one man, Salvador Madero, in 
the State of Coahuila are worth over 
$40.000,000 Mexican, These valuations 
may be, and probably are, exaggerated, 
due to the mad speculation that has 
been taking place in Guayule, and which 
sent up the price per ton from $15 to 
$100 Mexican. That these prices will 
continue appears improbable, but in the 
opinion of those best qualified to judge, 
the Guayule industry in Mexico will 
have a great future if the landowners 
are sensible and do not ask exorbitant 
prices, and, above all, if they discover 
the secret of the planting and cultiva- 
tion of the shrub. At present no one 
knows exactly how long it will take to 
raise Guayule shrubs, though the Depart- 
ment of Fomento is actively persuing 
experiments to discover the best method 
of cultivating them. The price of 
Guayule actually depends on the price of 
rubber, and if there were no other con- 
siderations to be taken into account but 
the world’s demand for 1ubber, the 
future of the Guayule interests would be | 
assured. The rubber market, however, 
is controlled by the great American 
Companies, the Consolidated Rubber 
Company, and the United States Rubber 
Company. Theformer Company, which 
was organised last January, is supposed 
to control the stock of various subsi- 
diary Companies interested in Guayule. 
Experiments are being conducted with 
the Guayule plant with a view to utiliz- 
ing as fuel the refuse left over after the 
rubber has been extracted. If these 
experiments are successful, there will be 
a considerable reduction in the cost of 
manufacture. The northern part of 
Mexico is not the only country where 
Guayule grows. There are millions of 
acres in Texas covered with the shrub, 
which has lately also been discovered in 
the Philippines. 


Extreme caution is necessary in deal- 
ing with this subject, as the supplanting 
of the usual rubber of commerce of the 
gum of various herbs, vines, &c., has 
often led to rather wild speculations, 
not borne out by Inter practical results. 
In the foreign office report referred to 
by Mr. Max Miiller, it is stated under 
the heading of ‘Export Duties,” that 
“the total increase of about £7,000 under 
this heading is almost entirely due to 
the duty which, in the present Budget 
Bill, is for the first time to be imposed 
on Guayule, a form of Cactus extract 
which is now used and exported in con- 
siderable quantities for mixing with 
rubber.” 
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A memorandum on the Guayule, pre- 
pared at the instance of H. M. Envoy 
Extraordinary and Minister Plenipoten- 
tiary, Mexico, by Mr. Vice-Consul 
Kennedy, on informstion furnished to 
him by Mr. Adolph Marx, the manager 
of a Mexican company for the export of 
this rubber, was forwarded to Kew from 
the Foreign Office, on March 22nd, 1907, 
together with specimens of plants of 
Guayule, determined as Parthenium 
argentatum. and of the Mariol P. inca- 
num, a species apt to be confused with 
Guayule. From this memorandum it 
appears that “the first shipments of 
Guayule rubber to Europe (1902) were 
received with scant favour, and the 
shippers were extremely glad to at last 
get an offer from a London firm of 6d. 
per pound. A few months later a 
German manufacturer offered 1s. per lb. 
for the rubber, whilst. an American 
offered 25 cents gold per Ib. At the 
beginning of 1903 the same American 
offered to take the whole output of the 
factory at 40 cents per lb. Since that 
date, as manufacturers have become 
accustomed to this rubber, the price has 
steadily advanced until 1906, when the 
highest price was reached, viz., 2s. 9d. 
per lb. Guayule or the Parthenium 
argentatum is a shrub growing to about 
8 teet high at maturity. It is of very 
slow growth, and the samples accom- 
panying this memorandum are probably 
at least 80 years old. From the first 
year, when only about 6 inches high, and 
with a very thin stem, it gives both 
flowers and seed, and so on every year, 
and asit cannot be used for extracting 
rubber until the eighth year, this gives 
the plant ample time to produce, the 
seed being blown about by the wind. 
Up to the third year the plant contains 
no rubber whatever, and from the third 
to the eighth year the percentage of 
rubber is small. A good well-matured 
plant will contain as much as 10 per cent. 
of its height inrubber. The best process 
for extraction is that originally employed 
by the Anglo-American Co, viz., mace- 
ration of the plant, and extraction of 
the rubber by steaming in an alkaline 
solution. Unless the shrub is recently 
taken from the ground, the quality and 
quantity of rubber obtained is inferior. 
From several factories in operation, and 
one in course of construction, the esti- 
mated total production from all sources 
will not be less than 800 tons per month. 
At present there is sufficient raw 
material in sight to supply all these 
factories for several years, say three or 
four, but there is no plantation of 
Guayule to make good the plants used 
up;itisonly a question of time when 
this source of rubber will be almost 
entirely exhausted. The Guayuleshrub 
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is only found in the colder parts of the 
Republic, and is not met with the south 
of the Tropie of Cancer. It is principally 
obtained from che States of Zacatecas 
and San Luis Potosi. Mariola is another 
shrub which can only be mistaken for 
Guayule from the similarity of the colour 
of its leaves, &c., especially in the wet 
season. It grows in the same region as 
the Guayule. The Mariola also contains 
rubber, but in such small quantities 
that itis not worth while to extract it. 
According to ‘‘The Mexican Investor” 
otf March 28rd, 1907, it. appears that 
during the year 1905 a factory in 
Germany, hacked by large financial 
interests, for the extraction of rubber 
from Guayule, experienced its most 
profitable run. The shrub was bought, 
baled, and shipped by Mr. Oton Ketter- 
feld, who traversed most of the interior 
where Guayule was known to grow, and 
who secured many thousand tons at 
prices that look ridiculously low at the 
present time. This German enterprise 
was kept very quiet, and must have 
made much money, until in September 
the Mexican Government put an export 
duty of 15 pesos a ton on the shrub 
which, with the freight rates, made 
further shipments unprofitable. The 
following article, from the pen of Dr. P. 
Olsson-Seffer, Director of the Zacualpa 
Botanical Station and Rubber Labora- 
tory in the Republic of Mexico, which 
appeared in a recent number of ‘‘The 
Mexican Investor” sums up the present 
prospects of the Guayule industry. The 
supply of Guayule has been greatly over- 
estimated, principally because of the 
confusing of Guayule with another 
species of the same genus, Partheniwm 
incanum, H. B. K., which is far more 
abundant and grows all through the 
Guayule territory. This has been esti- 
mated toas much as 28,000 square miles, 
but it must be remembered that the 
patches of Guayule are far apart, and one 
can travel over miles in the Guayule 
country without seeing a single speci- 
men. The general estimate of Guayule 
on the acre is from 400 to 700 lbs. taking 
an average for large areas. This is 
undoubtedly too high an average. By 
actual count in very favourable localities 
I have become convinced that even under 
the best conditions not more thai 1,500 
pounds can be obtained per acre from 
the Guayule patches, and these con- 
stitute lessthan one-tenth of the total 
area of the territory, where the plant 
occurs. That my estimate in this regard 
is upheld by others who have investi- 
gated the matter and expressed an un- 
biased opinion is shown by the following 
lives, translated from an article by Dr. 
Knlich, in Der Tropenflanzer, 1905, pp. 
233-247. The author says in part :;— 
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branches and _ sparse, 


-plant is 


‘gathering is done. 


“The supply of the Guayule is very 
unevenly distributed in the territory the 
plant occupies. In most places’ the 
plants are isolated, growing sometimes 
in large an often in small numbers 
among the other plants. At rare 
intervals small patches are found where 
it is predominating in the chaparral 
flora. It is very difficult to make an 
estimate of the average supply per 
hectare, both on account of the uneven 
distribution of the plant and because of 
the difference in size of individual speci- 
mens. In favourable territory I have on 
several occasions counted thirty to 
forty plants on an area of 100 square 
meters, which would mean a total 
supply of 3,000 to 4,000 Guayule plants 
per hectare (=1,215 per acre). The 
differences between the size and the 
weight are so great that in places where 
the plants are small and grow close 
together ten plants have a weight of 
only one kilogram (=2; lbs.), while in the 
best territories some of the trees weigh 
as much as 8 kilograms each. The 
average weight will probably not exceed 
500 grams (ly lb.) per plant. Estimates 
of the Guayule supply in large areas vary 
from 500 to 800 kilograms per hectare, but 
the distance between the different places 
where the plants are found is often con- 
siderable, and must be taken into con- 
sideration. The Guayule shrub is about 
two feet high, with knotted spreading 
greyish leaves. 
The whole plant contains rubber, with 
the exception of shoots bearing leaves 
and flowers. Consequently the whole 
gathered and the supply is 
rapidly exhausted on the area where 
Even the roots are in 
most cases pulled up by the collector, 
and the opportunity for re-growth is 
reduced to a minimum. The rate of 
growth is very slow, so that a plant 20 
inches high is three to four years old, 
while plants five years old are not more 
than 30 inches high. Sucha plant would 
weigh about four pounds. In view of 
these facts it seems more than illusionary 
to speak of growing the Guayule plant 
for commercial purposes. Brought under 
domestication the plant could naturally 


-be made to grow much faster, but there 


are still other factors to be taken into 
consideration. The dry country in 
which the Guayule plant grows has a 
very scanty ahd irregular rainfall. For 
an agricultural crop that kind of land 
can hardly be expected to supply the 
necessary requirements, and the un- 
certainty about the germination of the 
seed brings in such an elementive chance, 
that indeed very much faith in Provi- 
dence must be present to undertake the 
growing of Guayule without any pro 
vision for occasional artificial irrigation 
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The price paid has been as high as $48 
per ton of dry plants, pressed into bales, 
and delivered at railroad station. With 
that price, and the slow growth of the 
plant, it is difficult to see how any one 
can in earnest consider the cultivation 
of Guayule. Factories operating a large 
area should naturally take some steps 
for re-covering the ground with Guayule, 
but beyond sewing the seeds and taking 
the ehance of their germinating and 
growing in a few years to a size that 
can be utilized, it is hardly possible to do 
anything. As for the fear of Guayule 
filling the market to the exclusion of 
crude rubber from previous sources of 
wild tropical rubber and from present 
and future plantations, such an idea is 
hardly worth refuting. If we remember 
that the requirements at present of the 
United States alone amount to more 
thane) he . 60,000,000 lbs. annually, a 
simple mathematical calculation, based 
on the most exaggerated expectations of 
the output of Guayule rubber from the 
entire territory where it is growing, will 
show the role this product could have in 
the world’s market, even supposing that 
the supply: was inexhaustible and as 
large as claimed by Guayule enthusiasts. 
It may be added that the quality of 
Guayule rubber is very inferior, the 
rubber being very sticky and rapidly 
deteroriating. The market value is very 
low in comparison with that of first-class 
rubbers, but it still leaves a wide margin 
for profit, and the supply of rubber 
plants is apparently enough for a few 
factories, not too closely situated. As 
a special product the Guayule has a 
market of its own, and if cultivation of 
this plant can be accompolished on a 
profitable basis, it will prove a great 
boon to the sterile parts of Northern 
Mexico. Another rubber plant of Mexico, 
Euphorbia elastica, has been spoken of. 
I have seen the plant, but have not been 
able to obtain asample of the product, 
which I understand, however, somewhat 
resembles the Guayule rubber. Ia addi- 
tion to this article, another commuui- 
cation on the same subject by Wr. 
R. Endlich appeared in Der Tropen- 
flanzer (July, 1907, under the title ‘* Uber 
den gegenwartigen Stand und die Aus- 
sichten der Guayule industrie) (on the 
present conditions and the prospects of 
the Guayule industry)’: From it the fol- 
lowing observations may be added to 
what has been said above. Dr. Endlich 
recognises a central area of 75,000 square 
Rm. (28,950 square miles) of Guayule land, 
comprising the northern parts of Zaca- 
tecas and San Luis Potosi, the eastern 
part of Durango and the south of Coa- 
huila. Then there are smaller areas in 
Nueva Leon, Chihuahua, New Mexico, 
Arizon, and Texas. About one-tenth of 
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the central area may be said to be stocked 
with Guayule, yielding on the average 
half ton per hectare ( ton per acre). 
The total supply of Guayule available is 
estimated at from 400,000 to 500.000 tons, 
but Mr. Hexly C. Pearson, the American 
expert of the ‘‘ Indian Rubber Warld” 
(New York), allows only 800,600 tons. 
Investigations into the yield of rubber 
made by a competent chemist at Jimulco 
gave a result of 7-12 per cent. which 
agrees well with Pearson’s figures of 6-11 
per cent. Dr. Endlich, quoting from 
Pearson (in ‘El Financiero Mexicano,” 
15 de Averil de 1907) states that the ex- 
port of Guayule rubber up to the end of 
January, 1907, was 6,100,000 lbs., of which 
2,700,0C0 Ibs. go to the second half of 1906 
and 700,000 to January of the current 
year. The last prices quoted were 65 
cents gold per lb. per New York, and 
5°50—5'75 M. per Kg. per Hamburg. The 
extent to which Guayule land is restocked 
spontaneously is satisfactory, as there 
are plenty of seeds and the seeds germin- 
ate readily; but growth is slow, ten 
years being about the time required for 
a Guayule plant to become fit for a pro- 
titable working. By that time the stem 
should have a diameter of ? in. at the 
base. As to cultivating the plant Dr. 
Endlich is more hopeful now. Although 
the experiments made in that direction 
were on asmall scale, he considers the 
fitness of the Guayule for plantation 
proved. Wherever soil and climate cor- 
respond to the physical conditions pre- 
vailingin the Mexican Guayule region, 
waste land may be profitably stocked 
with Guayule, particularly along with 
cattle-rearing asthe primary industry. 
So far as soilis concerned the presence 
of acertain amount of lime seems to be 
essential, and as toclimate it should be 
kept in mind that the occurrence of the 
Guayule shrub in the central area is 
limited to altitudes between 900 to 
1,700 m. Sloping or undulating ground 
would answer best the situations of its 
natural habitats. Owing to the fact 
that Mariola (Parthenium incanum) has 
been mistaken for the Guayule (P. argen- 
tatwm), it seems desirable to provide, if 
possible, against a repetition of the mis- 
take. The following diagnostic com- 
parison of the two plants, prepared by 


Dr. O. Stapf may, it is hoped, serve this 
purpose. Although the structure of the 
flowers and flowerheads of Partheniuwm 
argentatum, A Gray, and P. incanum, 
H. B. K., is very similar, there ought to 
be no difficulty in distinguishing the 
two plants, particularly when they 
grow, asis frequently the case, side by 
side. To facilitate comparison the more 
saliept characters are set out here in 
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Partheniwm Argen- 

tatum. 

A small shrub with a 
short stem and very 
numerous, much di- 
vided branches, from 
less than 1 and over 
3 ft. high; woody per- 
sistent branches short, 
more or less g arled, 
covered with a rather 
smooth, dark grey bark; 
young shoots silvery 
grey all over, 

Leaves lanceolate, 

acute, entire or more 
often with 1-3 coarse 
acute teeth or lobes, 
1-2 in. long, 2-6 in. 
wide, densely covered 
with a fine silvery grey 
tomentum, gradually 
narrowed into an often 
long and slender peti- 
ole. 
Flower heads subses- 
sile, subglobose, 2-J in. 
in diameter, 3-7 in a 
cluster; clusters at the 
ends of 2 or 3, rarely 
more, slender branches, 
collected into a very 
imperfect corymb, rare- 
ly solitary. 

Involucre silky pube- 
scent outer bracts 
broacily herbaceous on 
the back. 


Specimens of the 


Parthenium inca- 


num, 

A small shrub, 1-2 ft. 
high, much branched ; 
woody persistent 
branches, elongate, 
slender, covered with a 
somewhat rough bark, 
cracking longitudinal- 
ly; young shoots finely 
whitish or greyish 
wooly, 

Leaves obovate to ob- 
ovate-oblong in outline, 
crenate (the smaller) 
to deeply pinnatilubed 
3-1 in. long (rarely 
more), 4-% in. wide, 
lobes 1-2 in. on each 
side, entire or the ter- 
minal crenate, all very 
obtuse, the whole leaf 
densely covered with a 
white wooly tomentum 
when young, then grey- 
ish; petiole very short. 

Flower heads pedun- 
cled, or subsessile, 2-1 
in. in diameter, in 
terminal, often much 
branched corymbs, 1-4 
in. in diameter, bran- 
ches slender. 

Involucre finely vil- 
lous; outer bracts 
slightly herbaceous on 
the back above the 
middle. 


Guayule plant (P. 


argentatum} and of Mariola (P. incanum) 


presented by the Foreign Office, also a 
sample of Guayule rubber, presented by 
the Compania Explotadora Coahuilense, 
are exhibited at Kew in Case 68, Museum 
No. 1.—Royal Botanic Gardens, Kew, 
Bulletin, No, 7, 1907. 
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A NEW RUBBER TREE: PALO 
AMARILLO. 

(Euphorbia fulva, Stapf.; Syn. &. elas- 
tica, Altamirano and Rose, not of 
Jumelle.) 

By OTTO STAPF. 

In July, 1905, Dr. Altamirano, Director 
of the Instituto Medico Nacional Mexico, 
and Dr. J. N. Rose, Assistant Curator 
of the National Miaseum, Washington, 
published a description and illustrations* 
of a new species of MNuphorbia (1. 
elastica) known in Mexico as Kl Palo 
Amarillo. From the name, a footnote, 
and the description of the plates, it 
could be gathered that the plant was 
used and recommended for the produc- 
tion of rubber. A fuller memoir on the 
subject by Dr. Altamiranot appeared 
in the same year. An abstract of this 
was published by Dr. R. Endlicht of 
Mexico, and the notes given below on 
the tree and the rubber production from 
it are taken from this article. Unfortun- 
ately the name of Huphorbia elastica 
was, a few months previously, viz., in 
April of the same year, given by Pro- 
fessor Jumelle to a totally different 
species of Huphorbia, a native of Mada- 
gascar. The Mexican plant had there- 
fore to receive a new name_ and, as 
* Amarillo” corresponds to the Latin 
“fulvus,” I propose for it the name 
Euphorbia fulva. Huphorbia fulva is 
atree 8-10 metres high, with a yellow, 
smooth, shining bark; hence the name 
Palo Amarillo,§ that is ‘‘ yellow tree.” 
It occurs in the States of Michoacan, 
Guanajuato, Jalisco, and iu the western 
parts of the State of Mexico, usually at 
an altitude of 1500-1900 m. The annual 
rainfall of that area is between 550 and 
750 mm., and the mean annual tempera- 
ture between 17° and 20° C. (62°5°—68° F.). 
The tree thrives well also on stony or 
Attempts to produce rubber 
from its latex were made in Michoacan 
some time ago, but given up as no 
process was known to separate the 
rubber from the resin, which occur in 
the proportion of 18-20 per cent. and 40 per 


*Dr. F. Altamirano, El Palo Amarillo (Zu: hor- 
bia elastica, Altamirano and Rose, sp. nov.) pp 
1-3, tt. LIV. (Secretaria de !omento, Coloui- 


z cione Industria Instituto Mejico Nucional, Mexico, 
1905). 


+Dr. F. Altamirano, El Palo Amarillo como 
productor decaucho Primera memoria ( \!exico ; 
imprent y fototipia de la Secretaria de HKomeuto, 
1905). - Not seen. 

} Der Tropenflanzer, 1906, pp. 525 -531. 


§ The name I’alo Amarillo is also applied to 
Berberis pinnata, Lag., (Mahonia pinnata, Fedde), 
and two species of Buconnia, viz., B. arboria, 
Watts, and B. frutescens, Linn.—See Ramirez, 
Sinon, Plant. Mex. p. 52. 
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cent, respectively. Recently, however, 
Professer Lozano succeeded in separat- 
ing completely the two substances and 
producing very good rubber, according 
to some, even better than ‘“ caucho 
negro” (Central American Rubber), and 
from the resin, an excellent varnish. 
The process of separation has, however, 
so far not been made public, and at the 
time the article was written the whole 
matter was in the experimental stage, 
although plans for working the Palo 
Amarillo in Michoacan were under con- 
sideration, Since then an application 
for aconeession to establish and work 
factories for the extraction of rubber 
from the tree in the States of Guerrero, 
Jalisco, Michaocan, Guanajuato, Oaxaca, 
Puebla, Lower California, Colima, and 
the Territory of Tepic has been made 
by Senor Carlos Llaguna y del Hoyo, of 
Michaocan.* The latex of Palo Amarillo 
is yellowish white, thin, and does not co- 
agulate readily. To effect this it is ex- 
posed to the sun. If not subjected to 
Lozano’s. process the product is dark 
yellow, dough-like and neither resilient 
nor viscous. If boiled the latex turns 
very sticky and whitish grey. Experi- 
mental tapping in Guanajuato and 
Michaocan resulted in an average yield 
of 1 lit. (1°75 pint) of latex per tree. 
Itis recommended to proceed with the 
tapping from the branches downwards, 
and touse sharp tools. If the tapping 
is done judiciously the tree may b? ready 
for another yield atter three months, 
and itis expected thatit will stand three 
tappings per annum for ten years. 


In Atecucario hatches or ‘‘ machets” 
(large kuives) are used, and the incisions 
are made in an oblique direction parallel 
to each other, or in spirals. The latex 
is collected in petroleum cans or small 
pots. A certain portion coagulates on 
the tree and is removed with knives. 
It has been calculated that 100,000 trees 
would yield 300,000 Kg. (about 294 tons) 
latex per annum, trom which 54,000— 
60,000 Kg. (53-58 tons) rubber and 120,000 
Kg, (116. tons) resin might be obtained. 
The price of the rubber is estimated at 
2 pesos (about 4s.), and that of the resin 
at 75 ems. (ls. 6d.) The scattered occur- 
rence of the tree, however, and the 
great distance of the areas where the 
tree is fairly common are a considerable 
drawback. It has therefore been pro- 
posed to lay out plantations of the tree 
the more soas it is easily propagated by 
cuttings and grows fast. Large tracts 
of waste land might in this way be 
made productive. A valuable by-pro- 


* Diario Oficial, dated March 8th, 1907, according 
to an official despatch to the Foreign Office by R. 
Tower, MWnvoy Extraordinary and Minister Pleni- 
potentiary, Mexico, dated March 12th, 1907, 
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duct of the Palo Amarillo is the oil 
(about 30 per cent.) extracted from the 
seeds, It is a good drying oil for 
varnish, and, like the oils of other 
Euphorbiacee a purgative. Considering 
the favourable nature of Dr. Altami- 
rano’s and Dr. Endlich’s accounts, it 
may be useful to point out that Mr. 
George Kennedy, H.M. Vice Consul at 
Mexico, reports as late as February 28th, 
1907, that no satisfactory process has 
yet been discovered to separate these 
two substances at a sufficiently low cost 
to give the Palo Amarillo a commercial 
value as a rubber producer. He also 
gives the poportion of rubber and resin 
(desiccated ?) contained in the latex 
of Euphorbia fulva as 40 and 60 respec- 
tively.* 

Finally, it may be added that wphor- 
bia fulva belongs to a small group 


*Report, enclosed in Mr. Towers despatch, 
Commercial No. 13, of the Ist of March, 1907. 
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phorbias extending from Mexico to Peru 
and the West Indies. One of these 
species, H. calyculata, H.B.K., locally 
known as Chupire or Tencuante, in some 
parts of Mexico, occurs with &. fulva. 
Its latex is very inferior, and Dr. Alta- 
mirano suggests that the unsatisfactory 
results of the examination of certain 
samples of ‘‘ Palo Amarillo” rubber may 
be due to a confusion of the two species. 
EL. fulva can be easily distinguished from 
FE. calyculata by its smaller leaves 
(8-6 em.) by 1-2 em.) which are woolly 
beneath, its short, stout, leafless flower- 
ing branches dividing into 4-5 rayed 
umbels, of which, however, only one ray 


is properly develored bearing a flower’ 


or fruit. The West Indian species is . 
punicea, Sw., a native of Jamaica, Cuba, 
and the Bahamas. Nothing is known as 
to its economic value.—Royal Botanic 
Gardens, Kew Bulletin, No. 7, 1907. 


(Fes, 1908. 


(Laurifoliec, Boiss.) of arborescent Bul 


‘Bap, 1908.) 
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THE WAX PALM. 


This palm belongs to the genus of 
Copernicia which consists of six species, 
all of which are natives of Tropical 
America. The speciesin question, also 
ealled Carnauba palm, has a trunk from 
6-7 metres high, covered with leaf sears ; 
with acircumference of 380-45 centimetres, 
the deeply divided palmate leaves form 
a spherical crown. The six to eight 
youngest leaves are characterised by 
being held together for a long time by a 
resin at the avil. The pinnaz remain 
divided, but the leaves meet again at 
the top of the stem, forming a complete 
crown. The young leaves are on the 
underside of alight yellow ; at this stage 
of their development they give off a 
dry, powdery, ash-coloured substance, 
which developes a peculiar but pleasant 
smell. This substance is a vegetable 
wax, it hangsso loosely that it can be 
shaken off while the leaves are young; 
but so soon as they have developed the 
circular form, a breath of wind suffices 
to scatter the wax. The small green 
flowers are inserted on much branded 
inflorescences at the avils of the leaves, 
they are followed by fruits, which are 
very bitter, but are nevertheless eaten 
by the Indians either raw_or cooked. 
The dry parts of tropical Brazil form 
the region of distribution of the wax 
palms, they are most common in the 
province of Ceara to the dry climate of 
which they are particularly adapted. It 
does not rain there during six months, 


and it is just in that dry season that the 


wax palm puts forth its young leaves, 
aud that the collection of the products 
takes place. A scanty rainfall during 
the wet season, and a succeding prolong- 
ed drought check the productive activity 
of the wax palm to such an extent that— 
as the experience in these last few de- 
cades nas shown—total failure of the 
yield has often occurred. This tree can 
ceeasionally stand a prolonged flood up 
to several inches, above the ground line 
but adry place, which is never subject 
to floods, is most favourable to its 
growth. Itis so insensible to the heat 
that even a fire could not destroy its 
‘vitality. - 

By far the most important product of 
this palm is the wax which was discover- 
ed at the beginning of this century, but 
it was not exported uutil 1846 when 
Ceara exported 26,218 kilos; in 1860 
the quantity had already reached 68,096 
kilos. The port of Arcati exported in 
the same year 562,016 kilos. From this 
time these two ports exported on an 


average 100,000 kilos to the value of 
750,000 marks. Pernambuco also takes 
part in the export, but with exceedingly 
fluctuating quantities. In the year 
1875-76 were exported 18,668 kilos, value 
15,150 marks, in 1867-77 171,980 kilos, value 
139,140 marks, in 1878-79 1,542 kilos, value 
1,220 marks. Nearly all these exports 
went to North America. 


To estimate the yield of wax one must 
keep in mind that the greater part of it 
is used up in Brazil for candles, to which 
is added alittle tallow. This branch of 
industry can be surveyed pretty accur- 
ately, because it is limited, with a few 
unimportant exceptions to Ceara. The 
extraction of the wax is onlyin this 
province carried on as an industry. 
According to official statistics the har- 
vest in Ceara amounts in fertile years to 
two million kilos, half of which is made 
into candles at the place. These form 
an article for export to the neighbouring 
provinces, but the export would extend 
over a far larger areaif technical pro- 
gress were madein the manufacture of 
them. Thecandles are brought in spite 
of their deficiencies, as they are the 
cheapest material for lighting, and give 
out an odour for the sake of which they 
are burnt in churches. The wax is 
gained by a very simple process. When 
the leaves have passed into the stage of 
development they are cut down at the 
place where they spread in the shape of 
a fan; precaution must be observed that 
the youngest leaves in the centre of the 
crown remain unhurt, for they are to 
carry on theactivity of the cut off leaves 
in the life of the palm, and they are to 
form the next yield. 

The cutting is done by means of a 
sickle, which is tied toalong pole. An 
experienced labourer can cut down with 
this simple instrument a thousand leaves 
in a day. The vitality of the palm 
shows that, during the six dry months, 
it can be deprived of its leaves, if they 
have reached the above mentioned 
development, which, however, must not 
exceed this stage, as the wax falls off to 
the extent that it is scattered before the 
leaves reach the ground. The six wet 
months are quite sufficient for the re- 
covery of the palm. 

The cut off leaves are dried at the 
place, they are putin long rows on the 
ground, with the under side upwards, so 
that the wax doesnotcome off. Afterfour 
or five days they are put in a heap close 
to which a cloth has been spread. Leaf 
after leaf is beaten upon this cloth with 
a stick, until it is completely free of 
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wax, an occupation which generally is 
allotted to women. In order to loosen 
the wax the leaves are often split with a 
knife before being beaten. After a very 
small quantity of water has been added 
the wax is boiledin an iron saucepan, 
and in this liquid state it is put into 
earthenware moulds, in which it forms 
into a cake of about a kilo in weizht. 


The harvest extends as we havealready 
mentioned over six mooths and is made 
twiceamonth. Onanaveraze eight leaves 
are each time cut off a full grown palin, 
making 96 during the season. On an 
average 850 leaves are necessary for the 
production of 16 kilos of wax; this may 
be gained from a fertile soil off 500 leaves 
from a poor ground off 1,200 leaves. I 
particularly mention this difference 
that it may be a hint when cultivaion 
is tried. 

According to this atree yields onan 
average 807-1000 kilos of wax, which is 
equivalent to the value of 14 marks. 
This, however, isthe gross cost, but as 
the palm has not been cultivated and the 
material has been collected trom wild 
trees only the cost of working, which is 
small, has to be deducted to give the net 
cost. 


On the basis of a total yield of two 
million kilos for the province of Ceara, 
it would be proved, according to the 
above mentioned calculation of an 
average yield. that 1,106,799 wax palms 
arein use. However, this is not nearly 
the number of the existing trees, not 
even in Ceara rot to mention Brazil. 


After the leaves have been beaten they 
are burnt for the greater part, an un- 


justifiable waste, for the leaves yield 
fibres, which the Indian use for the 


manufacture of excellent strings, cords, 
ropes, fishnets. mats, etc. The third 
part of all cordage used in the province 
of Ceara is said to be made from fibre of 
the wax palm. The prepartion of the 
fibre is exceedingly simple. The leaves 
are not subject to a process of steeping 
like any other fibre, but they are cut in 
stripsand drawn over (combed) a board 
studded with nails or fish teeth. 


These fibres are used in some parts of 
Brazil for the manufacture of articles 
which are made in Europe of straw, 
such as hats, baskets, brooms, ete. 
Another use is that as a stuffing for 
mattreses and cushions. 


The dried leaves are used as a 
thatching for roofs of huts; it is light, 
waterproof and nice looking. It is said 
that in Ceara and the neighbouring 
provinces the third fart of all the huts 
are covered with the leaves of the wax 
palm. The question whether the leaves 
are suitable for the manufacture of 


it has not been answered satisfactorily. 
To give an idea of the waste of a raw 
material, which may be used in many 
ways, of which the province of Ceara is 
guilty by burning the leaves of the wax 
palm, a Brazilian has made the following 
enleulation He puts as a basis an 
average yield of wax of 6,514 grammes 
per leaf, for the annual yield of 2million 
kilos, and arrives at the result that 
296.444,446 leaves must be ent off. As 
the harvested leaf weighs ou an average 
184 grammes, the total weight amounts 
to 39.723,555 kilos. Only a small fraction 
of this quantity is used, the greater 
part is burnt. 

When the wax palm is cut down ata 
great age it furnishes an excellent wood 
for building and carpentering. It is 
very hard, of a yellowish red colour, 
traversed by black veins, and takes a 
good polish. It is much used for lathes 
and pumps. An objection to this wood 
is that it must not be exposed to the 
weather, asit rots in 10tol5 years. It 
may be said to its advantage that it is not 
attacked by insects, and will stand sea 
water for an extraordinarily long time. 


The roots of the wax palm are used as 
medicine in Northern Brazil, In the year 
1870 an effort was made to introduce 
them into England as a cheap substitute 
for sarsaparilla, which naturally did not 
succeed. Its bitter oily seeds, of which 
itis said that they are used as food by 
the Indians, are sometimes roasted by 
the white inhabitants to serve either as a 
substitute for coffee or as food for 
cattle and fowls. Like all other palms 
this wax palm can be tapped, and syrup 
and arrack can be made from its juice. 
‘rhe pith is said to containa very fine 
flour suitable for making moulds. 

Until now very little has been done 
for the cultivation of the wax palm ; some 
small plantations have been started in 
the province of Rio Janeiro, but no 
further attention has been paid to this 
cultivation. Plantations have been 
started in Ceara here and there along 
the road sides, but they are left entirely 
to themselves. As_ for the rest it is 
considered enough that a law has been 
passed, which punishes the cutting 
down of a wax palm. without the 
permission of the owner, with a fine 
ot 24 marks. 

The wax palm of the Andes (Croxylon 
Anticola) which belongs to the small 
group of the mountain palm must not be 
mistaken for the wax palm. The trunk 
of the tree which grows to a height of 
50 metres, which is found ata height of 
2.500 to 3,000 metres, is covered with a 
crust, one part of which consists of wax, 
and three parts of resin; this gives it an 
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appearance of marble. In order to 
obtain the wax resin the tree has to be 
cut down and seraped. <A labourer can 
cut down and scrape two trees ina day, 
and aseach tree yields on an average 
12} kilos of each substance, he can gain 
25 kilos a day which he can sell at a 
price of about 384 pfenning per Kilo. 
The wax resin is likewise used for the 
manufacture of candles if it is mixed 
with tallow. This is not the only use of 
the palm. The wood of the straight 
high trunk is very durable, and it is used 
as a building material for houses, boats, 
water works, ete. The leaves can be 
used for the thatching of roofs, and the 
upper part of the trunk is covered with 
fibres. like those of the Gomuit and 
Pissavas palm. 


It is surprising that the cuitivation of 
the mountain palm has not yet been 
considered, as an otherwise useless soil 
can be made productive by means of 
them in contrast to the palms of the 
low land. 


CARNAUBA WAX. 


This substance, also known by the 
name of Ceara wax, which has_ been 
found in European commerce for several 
decades, comes from the Carnauba palm, 
a beautiful fanpalm, which, according 
to Martius, grows in the damp soils of 
the Brazilian provinces, Parnambuca, 
Rio Grande and Ceara. 

The above named scientist says that 
the wax of this palm comes from young 
leaves. According to Senler, the young 
leaves are used for the obtaining of wax 
at that stage of development when they 
spread themselves ont likea fan, showing 
a bright yellow colour on the under side. 
The Carnauba leaves which Wiesner 
saw at the Paris Exhibition (1867), and 
which were used for the manufacture 
of wax, were one metre in length. 


Wiesner found that the wax covers 
the under as well asthe upper side of 
the leaf, it appears to the naked eye as 
a perfectly even covering. The layer of 
wax is thicker on the upper side of the 
leaf. The wax comes off this side of 
the leaf in the shape cf thin scales, 
5mm. long. Whe wax layer on the under 
side of the leaf is not only thinner, but 
it adheres so closely that it can only 
be obtained by scraping the leaves. 
The wax scales show very interesting 
structures, for instance, they show on 
the under sidea very accurate impres- 
sion of the marking of the epidermis. 
The scales reproduce very clearly the 
impression of the epidermis and of the 
stomata, especially of the latter, and 
they show distinctly that all the cells 
belonging to the epidermis take part 
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in the excretion of the wax, The cells 
consist entirely of microscopic rods, 
sometimes cylindrical, sometimes pris- 
matie 1n shape, lying at right angles to 
the leaf surface. 

The extraction of the Carnauba wax 
is as follows :—The leaves are carefully 
eut off and dried in asituation where 
they can be laid onthe ground in long 
rows with the under side upwards. 
After 4-5 days they are put ina heav 
and leaf for leaf is beaten with a stick 
untilit is entirely free from wax. The 
wax comes off asa greyish white powder, 
which is either melted over an open fire 
or boiled witha little water in a pot. 
Another method is to dip the leaves 
directly into hot water and the excre- 
tion of wax on the upper surface is 
collected. The wax is put in this liquid 
condition into earthen moulds and left 
to settle into cakes of about 2 kilos. 
The raw carnauba wax obtained in this 
way formerly came in large quantities 
to England and other parts of Europe 
where it was refined by remelting. At 
present it is refined before exportation 
from Brazil, and forms a not unimport- 
ant article of commerce. In the year 
1876 the yield was estimated more than 
2,000,000 kilos, of which 1,500,000 kilos 
were exported to Europe. 


The raw Carnauba wax is of a dirty 
yellowish green colour, brown in some 
parts and traversed by small bubbles. 
It appears opaque to the naked eye, 
except where the bubbles occur, but by 
means of a lens you can detect that itis 
covered with minute air bubbles all 
through. It forms into lumps or cakes 
which are of a darker colour on the 
outside, and they are covered with a 
whitish tinge which consists of a crys 
talline substance. 


This kind of wax is hard, brittle, taste- 
less, it smells slightly of Cumarin when 
ic is fresh, later on it is odourless. It 
shows much more clearly the confirma- 
tion of rods than the refined wax. In 
places it shows a fibrous tissue radially 
arranged. The irregular structure of 
the raw material can be seen much 
better under the polarising microscope 
than in the refined carnauba wax, and 
the prismatic colours stand out more 
clearly in many parts. Some parts of 
this kind of wax are of a dark brown. 
Remains especially of the epidermis 
are often found in it. The raw wax 
when heated melts down asa greenish 
brown substance and in which numerous 
brown globules float. These globules 
have, according to Wiesner, a granular 
structure of a dark brown colour, and 
melt at.a much higher temperature than 
the wax; they only dissolve with diffi- 
culty in alcohol. 
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The pure carnauba wax has a pale 
greenish yellow colour, a dense texture, 
is hard, brittle, tasteless and without 
smell. Air bubbles can only be seen 
through the microscope. Wiesner did 
not find any remains of tissue. When 
heated it forms a clear substance slight- 
ly aromatic. 

The Sp. G.R. at 15° is (according to 
Storey-Maskelyne) 0°999. The melting 
point is variously given. According to 
Storey-Maskelyne this wax melts at 
84° C., according to other observers at 
93° C. Wiesner gives the melting point 
of the unrefined wax at 844° C., solidi- 
fying point at 80°9° C., of the refined wax 
melting point 83°6° C. 

Solidifying point 81° C. 
Saponification value 93:1. (Becker) 
Acid value: 4 (Hubl.) 

Ether value 75 (Hubl.) 

Iodine value 13:5 (Lew Rowistch) 


In cold aleohol carnauba wax is only 
slightly soluble, but it dissolves entirely 
in boiling alcohol and ether, Con- 
centrated solutions solidify on cooling 
and deposit a white crystallisable sub- 
stance that melts at 105° (Schaedler). 


According to Lewy the refined wax 
contains 80°33.% of carbon, 13°7% of 
hydrogen, and 660% of oxygen. It 
consists chiefly of myricyl ether of 
cerotic acid, some cerotic ether and 
myricy] aleohol, which is extracted from 
the wax by means of cold alcohol. 
According to Sturke, carnauba wax 
contains besides these bodies :— 


Carbohydrate, melting at 59° C. 
Aleohol C. 26 H. 53 Ch. 20 H 


Double acid alcohol C H 20 H C 23 H46 
CH20H . 
an acid C 23 H 27, COOH (the ismer of 
ligno cerin acid) 
H20H 


Acid of Oxy. C19 H 38 
COO Has regards its laction. 
According to Storey-Maskelyne the 
amount of ash of this wax is 9'14%. The 
unrefined wax examined by Wiesner gave 
0°83, therefined wax only G'51% of ash. The 
ash examined by Maskelyne contained 
principally silicic acid, oxide of iron and 
salts. According to Brandethe wax turns 
a reddish colour if it is boiled with 
potash for halfan hour. It saponifies only 
partly with alcoholic potash. If 5 % Car- 
navba wax are mixed with stearic acid, 
cerine of paraffin, the melting point of the 
substance is considerably higher and the 
mixture is brighter and more solid. 
According to Lewy, Carnauba wax pro- 
duces by dry distillation a kind of pa- 
raffin with a content of 85°24% carbon and 
14:938% hydrogen. 


for the manufacture of candles, in Kuro- 
pean industries for the preparation of 
varnish, as a substitute for bees wax, 
and also for brightening sole-leather 
(shoemaker’s wax). According to Giutal 
a moderate amount of carnauba wax is 
an excellent raw material for the manu- 
facture of sealing wax. 


CITRONELLA OIL. 


THE QUESTION OF A NEW TEST FOR THE 
PURITY OF EXPORTED OIL. 


On representations made to Govern- 
ment with regard to adulteration of 
citronella oil, the question arose as to the 
advisability or otherwise of adopting a 
Government Standard Test in place of 
Schimmel’s Test—the one universally 
recognised by the trade—so that the oil 
exported from the Island may not leave 
it without a guarantee of its purity. 

Mr. M. Kelway Bamber, the Govern- 
ment Agricultural Chemist, was in- 
structed to report on the subject. fn 
a letter addressed to the Hon’ble the 
Colonial Secretary, dated the 21st 
November, 1906, he says :— 


Str,—With reference to our conver- 
sation and my visit to Galle re the adul- 
teration of Citronella Oil, IL have the 
honour to report as follows :— 

1. Atallthe native stills visited, the 
oil was being distilled pure from the 
lena batu pengiri variety: of grass. 
Samples collected at the beginning and 
end of the distiilations differed consider- 
ably, the latter in no ease passing 
Schimmel’s test, A mixture of the whole 
distillate in one case barely passed the 
test and in others failed completely, 
although quite pure. The failure of this 
variety of oil to pass Schimmel’s test 
has been pointed out in previous reports. 

2. The adulteration with kerosene 
takes place chiefly at Matara and the 
neighbouring villages, tins of the oil 
being openly poured.into the iron drums 
of citronella oil on their way to Galle, 

3. I could get no direct evidence of 
other oils being used in the adulteration, 
thoughit is probable both domba and 
coconut oil are used to some extent. 

4. Little of the better variety of grass 
(Maha pengiri) is apparently grown, as 
itis less hardy and has to be replanted 
more frequently. ‘This is the variety 
grownin Java, the oil from which fetches 
a better price than the lena batu oil. 

5. The question of the exportation of 
a pure Citronella oil and the adoption 
of a special test was discussed with the 
merchants of Galle engaged in the ex- 
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port, and none of them are in favour of 
Government interference or the adoption 
of any new test for the following 
reasons :— 


(a) The purchasers have been used to, 
and know they are getting, an adul- 
terated oil, and are quite satisfied 
with it. 

(b) That soap-makers say the present 
oil answers their purpose, and it would 
not pay them to give more fora higher 
class cil. 

(c) One firm, owing to their attempt 
to export a purer oil, by adopting a 
more rigid test of their own, lost the 
greater part of their oil business, which 
was over 50 per cent. of the total exports, 
aud it was only when they relaxed their 
test and accepted less pure oils, that 
they were able to compete with the 
other firms; but they have not yet 
recovered their original amount of 
business. 


(d) Most of the orders are received by 
eable from abroad to match a previous 
consignment, and they would not geta 
better price if they sent a purer article. 

6. The chief difficulty in the matter lies 
in the fact that unless every firm agrees 
to refuse adulterated oils, those that do 
refuse lose business, while the other firms 
profit in getting the native custom, as 
the sellers naturally take it to where 
they know it will not be rejected. 


7. Another difficulty is that there is 
little or no time to test an oil properly, 
as only a few hours are given for decision, 
or the sample is taken elsewhere ; and as 
urgent orders have often to be filled, the 
merchant cannot afford to reject an oil 
and possibly let another firm get the 
business, especially when there is only a 
limited supply of oil available, 


8. Messrs. Hayley & Co. would prob- 
ably be willing to experiment with the 
exportation of a purer oil, if it could be 
demonstrated that a remunerative price 
could be obtained for it, but the demand 
must first come from the consumer's, 
who must be prepared to accept a more 
rigid test of purity. 

9. I discussed the possibility of erect- 
ing a refining still in Galle, but the 
opinion was that the residue would be 
too great to allow ot its being profitably 
worked, 


10. The actual distillers of the grass 
are usually not the owners of the land, 
but the stills are leased out for a pro- 
portion of the oil, which the land owners 
buy at the market rates. 

11. There would be some temptation 
for the distillers to adulterate the oil to 
increase the output and their proportion, 
but apparently it is too expensive or 
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troublesome to carry out the kerosene; 
though it might easily be carried in the 
returned drums. 


12, One large grower was said to use 
spirit in addition to kerosene sufficient 
to enable it to pass the test; but this is 
easily detected. 


13. I have made several further ex- 
periments as toa test that would meet 
all requirements, but with even pure oils 
distilled under apparently similar con- 
ditions the variation is such that it 
is a difficult matter. If the oils exported 
depended for their value on the propor- 
tion of Citronella only, it might be 
possible to fix a test by its estimation, 
but this could only be conducted by a 
trained chemist, and would take too long 
under the present conditions of buying 
and selling. 


14. I have also tried several fresh ex- 
periments with the test previously sug- 
gested by myself, and can always obtain 
satisfactory results with samples of 
known adulteration even up to 70 % of 
kerosene and coconut oil; but others 
apparently are not so successful, prob- 
ably owing to theirnot having a perfect 
standard to work from. 

15, I would suggest :— 


(1) Thata reliable person be employed 
to visit a fair average number of the 
Citronella estates, of which I have a list, 
and purchase samples of the pure oil 
direct from the locked oil rooms, so that 
afair average of the oil coming on to 
the market could be obtained for 
establishing a test. 


(2) That samples of these pure oils be 
sent for valuation, and an opinion as to 
their scenting power compared with 
adulterated oils. 


(8) That samples of the pure erude 
oils be redistilled and the residue estimat- 
ed, and that the pure oils be sent for 
valuation in the same way, but to scent 
manufacturers as well as soap-makers. 


(Sgd.) M. KELWAY BAMBER, 
F.1.C., F.C.8, &e., &e. 


Mr, Bamber, writing on 9th October, 
1907, in continuation of his investiga- 
tions, reported as follows to the Director, 
Royal Botanic Gardens :— 


Tsent Mr. Jowitt a large still of my 
own and different varieties of Citronella 
grass, so as to obtain absolutely pure 
samples for fixing a standard. 

2. Mr, Jowitt wrote me yesterday 
that he now has several pure samples of 
oil from several varieties of the grass, but 
requires one more distillation to get 
sufficient oil of certain grasses for 
experimental purposes. 
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3. Whenin Java, after considerable 
trouble, I obtained about 3800 cuttings of 
the true Java grass, which apparently 
differed somewhat from the Ceylon 
maha pengiri in method of growth. Most 
of these were sent to Peradeniya, but 
I found on enquiry only one plant 
had survived though most of the cuttings 
started to grow. 


4. [also obtained the Singapore variety 
(apparently maha wpengiri), and am 
trying to raise sufficient plants from 
these for an experimental distillation. 

5. AsT pointed ont in my report of 
2lst November, 1906, and frequently 
before, Schimmel’s test does not always 
give reliable results, and that pure lena 
batu oil as distilled in Ceylon frequently 
fails to pass the test. And any admix- 
ture of lemon grass oil makes it worse. 
A good well-distilled maha pengiri oil 
will pass the test, but even with this 
grass, if the distillation is too prolonged, 
itsometimes fails to pass, and careful 
experiments in this connection showed 
that while the first portion of the dis- 
tillates with lower boiling point passed 
the test, the final distillate gave as bad a 
reaction as badly adulterated oil or pure 
lemon grass oil. 


6. My own test is open to some 
objections, as it is essential that it is 
based on pure standards; it being 
necessary to use either a few cubic 
centimetres more of the 88 % alcohol, or 
a stronger alcohol, when testing lena 
batu oil than maha pengii oil. 

7. The practice of adding spirit to the 
oils also interferes with this as well as 
Schimmel’s test, and involves a separate 
test, which could not well be done by 
the inspector. 

8. I consider it essential that samples 
of the pure oil be sent, and reliable valu- 
ations obtained from importers, before 
anything can be profitably done at this 
end as regards fixing atest or standard, 
for the reason given in my report. 

9. It might be advisable to bring the 
matter before the next Board meeting, 
and possibly some of the Galle merchants 
would attend and give their views on 
the matter. 


(Sgd.) M. KELWay BAMBER. 


Writing on the 24th December, 1907, 
to the Secretary, Agricultural Society, 
he further reported :— 

With reference to our recent con- 
versation, I have again gone through the 
papers connected with the Citronella 
Oil Test, and would add the following 
remarks to my previous reports :— 

a. The pure oils distilled by Mr. Jowitt 
showed that even lena batu oil grown 


Ss 


up-country, when carefully distilled, 
passes Schimmel’s test. 
mana grass oils also passed the test indi- 
cating that much depends on the method 
of distillation and the kind of still 
employed. 

b. The cost of improved stills that 
would compete with those employed in 
Java is prohibitive to the native distiller 
of Ceylon. 


c. The question of the possibility 
of erecting a Central Still in Galle for re- 
distilling the oils as suggested in my 
report has not been further gone into, 
and is worth consideration. 

d. An alternative would be to have 
better stills in various centres to which 
all the grass could be carried on the 
principle of Creameries employed in 
large milking centres. This would en- 
tirely prevent the possibility of adulter- 
ation, and would probably be better than 
having are-distilling plant in Galle. 


e. It is evident from Mr. Hayley’s 
letter of the 29th November, that the 
firms interested in the industry are 
still very averse to any other test being 
applied as indicated in my report to 
Government dated 2lst November, 1906. 

f. With regard to paras. 5 (a) and (b) 
and the suggestions in para 15 of the 
same report, I am proceeding to England 
and the Continent, and will endeavour to 
ascertain the views of importers as to 
the question of a_ purer oil, and com- 
municate with the Board. 


lam still strongly of opinion that some 
method of preventing adulteration is 
advisable to re-establish the good name 
of Ceylon Citronella oil; but it is first 
necessary to ascertain the opinions of 
importers whether a purer oil is likely to 
be successful from a commercial point of 
view ; and, secondly, to adopt better 
methods of distillation so that the pro- 
duct may be of the finest quality. 


(Sgd.) M. Ketway BAmMBmER. 

In the meantime it was deemed advis- 

able to ascertain the views of the chief 

exporters, and in response to a Circular 

the following letter was received from 
Mr. Chas. P. Hayley :— 


Galle, 29th November, 1907. 

The Secy., Ceylon Agricultural Society. 

Sir,—In reply to your letter of 15th 
instant, I have the honour to inform you 
that Ilaid it before the Galle Chamber 
of Commerce at a meeting attended by 
all the European firms interested in 
Citronella. 


It was unanimously agreed that the 
test now made use of is sufficient for all 
practical purposes—no new method is 
required, 
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It was adopted after many years of 
experiment, and experience has shewn 
what it indicates with little difficulty 
when oil is pureand when impure fixing 
the degree of adulteration sufficiently 
for all Commercial purposes. 


It is the test commonly used by con- 
sumers in Europe and elsewhere, and for 
this reason it is unwise to introduce a 
new one which they would probably 
refuse to accept. 


It is probable that an Analytical 
Chemist can suggest a method by which, 
in his laboratory, with the aid of his 
appliances he can point out adulteration 
to a minute degree, but it would be 
unsuitable to buyers and sellers alike 
when the value of half a ton or more has 
to be ascertained in a few minutes. 


The question of adulteration can easily 
be solved by consumers, if they wish to 
obtain a pure article ; all they have to do 
is to offer a higher price for it than for 
one that is not so, or to refuse impure 
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oil; they state, however, that any res- 
trictions placed upon its export would 
increase the cost so much that they 
prefer to purchase it slightly adulterated. 

Recently some European buyers have 
increased the severity of their test, and 
with cheaper prices now ruling, it is 
probable that all will insist upon an im- 
provement in quality. 

High prices check consumption and 
react upon the market to the serious loss 
of the producer. In April this year the 
price of Citronella rose to 22id. per lb,, it 
has now fallen to 123d. 4 

I am, Sir, 
Your Obedient Servant, 
CHAS. P. HAYLEY. 


The question which was referred to 
the Board of Agriculture by Government 
for an expression of opinion formed one 
of the subjects that came up at the 
meeting held on the 3rd February, when 
after discussion it was unanimously 
agreed that there was no necessity for 
a new test. 
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THE VANILLA CROP SINCE 1901. 


According toa calculation of 
table represents in Kilogr 


Mr. Maurice Simon, of Paris, the following 
ammes the Vanilla harvests of recent years in the 


principal countries of its production :— 
1901-02, 1902-03. 1903-04. 1904-05. 1905-06. 1906-07. 1907-08. 
(Estimated.) 
Bourbon 110,000 100,000 90,000 55,000 50,000 30,000 50,000 
Seychelles _ -. 42,000 52,000 65,000 50,000 45,000 20,00: 50,000 
Komoros Mayotte 40,000 70,000 55,000 95,000 125,000 105,000 985,000 
Madagascar, Nossi-Be — _— . — 20,000 30,000 40,000 60,000 
Mauritius 2,500 2,000 2,000 2,000 2,000 3,000 2,000 
Antilles... 5,000 10,000 6,000 3,000 2,000 5,000 10,000 
Ceylon, Java bee 1,500 4,000 3,000 3,000 2,000 3,000 4,000 
Fiji Islands and 
Congo... : 2,000 1,500 2,000 1,300 1,000 1,000 3,000 
Total... 283,000 239,500 223,000 229,800 257,000 207,000 264,000 
Mexico .. 30,000 38,000 35,000 130,000 75,000 120,000 200,000 


In the above table no account is taken o 
have only recently begun to produce Vanilla, s 


the New Hebrides, etc.—Tropenpflanzer. 


f the crop in various countries which , 
uch as Zanzibar, German East Africa, 


TEA IN JAMAICA. 


By THE Hon. H. E. Cox, JAMAICA. 


In bffnging before you the subject of 
tea culture in this island, I will deal 
firstly with its history; secondly, the 
onditions under which it has taken 
place ; thirdly, the mode of culture fol- 
towed; and lastly, the preparation of 
the leaf for use. Tea is essentially a 
factory crop; by over-production in the 
‘past the market prices have been forced 
down to such a low level tha® only by 
tthe use of the best machinery, and the 
utmost economy in management (for 
which a large area under cultivation is 
necessary), can the cost of production be 
recovered. But itis a safe crop for a 
settler who lives within range of an 
existing factory, for he can always have 
there a steady market for the leaf grown 
on his holding. 


HISTORY OF TEA CULTURE AT JAMAICA. 


The pedigree of the tea plantis a long 
one. The origin of its use as a beverage 
is lost in the mists of Chinese antiquity. 
Until the year 18338, it was not known to 
exist outside China, but in that yeara 
variety, far more robust than the Chinese 
kind, was discovered in Assam, and 
became the parent of the Indian, and 
later of the Ceylon teas, 

In Jamaica, the history of the tea 
plant dates only from 1868. Indian and 
Chinese varieties were then imported 
for the Government Gardens at Cin- 
chona. In 1887, a cultlvation of a few 
acres was made on the Blue Mountains, 
-but was not continued, and no further 
attempt was made to growit ona com- 


mercial scale until the cultivation was 
commenced at The Ramble in St. Ann. 
At first this experiment proceeded very 
slowly. The red soil of St. Ann is very 
different from the black soil of the Blue 
Mountains ; the elevation of The Ramble 
above sea-level is only 1,600 feet, while 
that of the’ Gardens at Cinchona is 
4,500 feet, and the rainfall in St. Ann 
is considerably less. It was  there- 
fore necessary to proceed cautiously. 
The experiment was commenced with 
250 plants and a packet of seed from 
Cinchona. After a year’s trial it was 
found that these grew freely; other 
plants and seeds were then obtained 
from the same source to extend the 
cultivation, but the supply being neces- 
sarily limited, the increase of acreage 
was small. For some years no 
attempt was made to manufacture tea 
from the first few acres planted; the 
trees were left to grow on, to flower and 
bear seed for further planting. This 
reserved seed garden is now giving a 
steady supply, so that planting can go 
on more rapidly. It may be asked why 
seed was not imported. No seed could 
be had from Ceylon, as there isa pro- 
hibition in this colony against any im- 
portation of seeds or plants from that 
island, soas to safeguard the country 
against any introduction of the coffee 
leaf disease. From Assam, seed might 
have been obtained, but two. reasons 
made it undesirable. Firstly, there was 
danger that some of the enemies of the 
tea plant which are found there might be 
introduced with the seed; and secondly, 
any change of soil and climate’ affects 


‘to that alone. 
out whether the leaf would make good 


marked teature. 
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the character of the tea produced. The 
-Cinchona strain was commenced with, 


it was thought better to keep 
The next step was to find 


and 


tea. For this purpose a small quantity 
of the leaf was plucked, rolled by hand 
and dried in the sunshine. This proved 
to be of very good quality, and all the 
initial difficulties were disposed of, the 
requisite machinery was imported, and 
the tea placed on the market in the latter 
part of 1903. The manufactured tea has 
a mild character similar to the old China 
teas, and the absence of astringency is a 
At the beginning of 
1906, about 100 acres were under cultiva- 
tion (only a part being available for crop), 
and since then 50 acres more have been 
planted with seed. 


CONDITIONS UNDER WHICH CULTURE 
HAS TAKEN PLACE, 


The Ramble is on the north side df the 
island, 13 miles from St. Ann Bay. It 
covsists almost entirely of hills witha 
basis of white limestone, which provides 
complete natural drainage. The tops of 
the hill where the rock crops out are 
thickly covered with trees, while on the 
lower slopes lies a deep red soil. At 
the edge of the rocky parts the 
limestone is in many places decom- 
into what is locally called 
gravel. Itis only in thered soil that 
the tea plant looks’ healthy; seed 
planted on gravel will germinate, but 
the leaves are yellow and sickly, and 
the plant will die out. There are no 
streams, and for practical purposes no 
springs in the neighbourhood; the 
rainfall therefore is of primary import- 
ance. From Table I. it will be seen 
that during the nine years, 1898 to 1906 


posed 


Table I.—SUMMARY OF RAINFALL FROM 1898 To 1906. 
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the highest’ rainfall in the twelve 
months was 96:36 inches, the lowest 
71°79 inches, and the average 82'80 inches. 
The greatest number of days in a year 
on which no rain fell was 194, the least 
number 145, and the average 163. The 
number of days with rainfall of -01 to °04 
inches was—the greatest 70, the least 40, 
and the average 56. The number of 
days with a rainfall of °05 to ‘49 inches 
was—the greatest 111, the least 70, and 
the average 94. The number of days 
with rainfall of ‘50 to less than f inch 
was—the greatest 33, the least 21, and 
the average 28. The number of days 
with rainfall 1 inch to under 2 inches 
was—the greatest 20, the least 18, and 
the average 17. The number of days 
with rainfall of 2 inches or over was—the 
greatest 10, the least 4,and the average 
6%. It is therefore seen that, on the ~ 
average, about 200 days in each year 
have some rain, and about 145 days have 
more than 5 points, The longest period 
in any year which had no rain of 5 
points or over was 26 days, the shortest 
8 days, and the average 16days. The 
dry time occurs in March and April. 
This even distribution of the rainfall is 
of the utmost importance, for the crop 
depends ona constant growth of young 
leaves (called flushes) being thrown out, 
and it is evident that frequent gentle 
rains, with intervals of bright sunshine, 
will produce the best results. The 
average temperature of the year varies 
between 80:06° and 77°25° for the maxi- 
mum, and 66°88° and 63°23° for the 
minimum. The day maximum has been 
above 90° only five times during the nine 
years (allthese being in the years 1903 
and 1904), and eight below 65°, The 
night minimum has not gone above 73’, 
and once fell to 50°. 


Number of days with : 
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ear. | Rainfall, | & 0h | aa 
© She er 
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1898 76°85 | 175| 45 | 98 
1899 90°56 | 194!) 44 | 70 
1900 78°02 | 145 | 60 | 111 
1901 86°99 | 150} 70 | 85 
1902 7574 | 165 | 64 | 91 
1903 71:79 157 | 69 90 
1904 96°36 | 155 | 49 | 111 
1905 17°35 176 | 40 98 
1906 91°57 | 148! 64 | 98 
Average} 82°80 | 163] 56 | 94 
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Table IJ.-AVERAGE TEMPERATURE FOR THE YEARS 1898 To 1906. 


1898. 1899, 1900. 1901. 1902. 1903. 1904. 1905. 1906. 
Maximum 79:02 7946 79°51 80°06 79:05 7872 7967 77:25 ‘7°54 
Minimum 66°55 66°74 66°88 62:25 6429 6323 6459 6448 64:04 


THE MODE OF CULTURE. 


The ground taken for planting has 
been common grass_ pastures. hree 
methods of preparing the ground or 
planting have been tried: (1) ploughing 
and cross ploughing, (2) forming trenches 
1 foot wide and 18 inches deep, and (3) 
digging holes where the plants are to 
stand, about 15 inches cube. Itis not 


possible, at present, to express an 
opinion regarding the comparative 
merits of these methods; in all the 


earlier cultivation the land was pre- 
pared by ploughing, and the last two 
methods have not been tried sufficiently 
long to judge results. The plants were, 
at first, put in 6x6 feet apart, but it was 
soon found that this gave too much room 
for weeds. A plant was then put, in 
each interval in one direction, making 
the spaces 6 feet by 3feet. In the later 
plantings, the distance has been still 
further reduced, the holes being placed 
4 feet by 2feet. Itis, I believe, in India 
the custom to plant closely so as to 
cover the ground quickly, but I do not 
purpose to reduce the interval between 
the rows below. 4 feet, because that 
width is necessary to allow of cultivation 
and tu let in light and air between the 
plants. Propagation is by seed ; cuttings 
oceasionally strike, but not sufficiently 
well tobe useful. Planting the seed at 
stake appears to be preferable to 
forming seed-beds and_ transplanting. 
In the latter case a spell of dry weather 
aod hot sunshine after transplanting 
may cause the loss of many plants. The 
seed may be germinated before being 
planted, but great care is then needed 
in planting it, as the young shoots are 
very fragile; if not previously ger- 
minated, the plant should appear in 
from one or two months after sowing. 
When the plants have grown a few 
inches high, the ground _is gone over 
and any gap supplied. In spite of this 
supplying, there appear gaps later on, 
which are filled with plants from seed- 
beds of about the same age as the rest 
of the field. The cultivation for the 
next three or four years is simply to 
kcep the ground between the plants as 
clean as possible. This entails a con- 
stant expenditure in destroying weeds 
one month to see them grown again in 
the next month. ‘This long period of 
expenditure without income, combined 
with the considerable outlay for 
buildings and machinery, is the great 
drawback inthe industry. After about 


four years, when the plants may be 
about 4 feet high, they <n cut aot to 
a uniform height of about 9 inches. 
Of course all the leaves come off with the 
prunings, and the field becomes a scene 
of withered twigs and bare stumps. In 
six weeks these stumps will have thrown 
outa quantity of fresh young shoots, 
which are allowed to grow toa height 
of about 6inches and are then tipped, 
i.e., the end is broken off. After a 
further wait of about a month, the fresh 
growth is plucked for crop. Itis usually 
found that the first pluckings do not 
make such good tea as the later ones. 
Irom this point the crop depends upon 
the weather. If there be mixed rain and 
warm sunshine, with moisture in the 
air, the trees should give a crop of leaves 
at about two weeks’ interval for some 
months, gradually giving less as the 
time returns for pruning, which consists 
of cutting all the leaves down, ard 
removing all knotty and badly grown 
wood. Inthe second cutting the plants 
are left 13 or 14 inches above ground, and 
in each succeeding year the_ height is 
increased about 2 inches. In India itis 
expected that each acre should give at 
least 1,000 lbs. of green leaf in a season ; 
but, as the yield must vary with the 
space allowed to each plant, the age of 
the plants, and to some extent also with 
the weather, it is impossible to make 
really reliable comparisions as to the 
yields per acre. 
THE PREPARATION OF THE LEAF. 


After plucking, there are four = 
cesses through which the leaf haw: if 
pass: first, withering; second, roll- 
ing; third, fermenting; and fourth, 
drying. In the old Chinese culture ail 
was accomplished by hand labour, but 
in Jamaica it would be impossible to 
compete for commercial purposes with- 
out machinery. The plucking of 
the leaves requires care; only the 
soft young growth at the end of the 
shoots must be taken, consisting of the 
bud with two, two and a half, or three 
leaves, according as whether the pluck- 
ing is to be fineor coarse. The axils of 
the leaves below the part plucked must 
not be injured, and to break off the 
whole shoot at the joint (as is sometimes 
done) must be treated as a serious 
offence. ‘he freshly plucked leaves have 
to be spread out as much as possible 
apart from each other to wither, For 
this purpose much space is required, as 
a single pound weight of leaf will need 


a 


-arranged in or around a furnace. 


at . 
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about a square yard. The best material 


_ on which to spread the leaf is wood. The 


time needed to wither the leaf is usually 
about fifteen to twenty hours, but the 
relative humidity of the atmosnhere 
naturally affects it materially. When 
successfully withered the leaf should feel 
like thin, soft kid leather, the leaf is 
then putintothe roller. In hand making, 
a ball of leaves is taken in the two hands, 
and worked round and round on a table ; 


the action of the machine is to imitate 


this movement. In some machines the 
box containing the leat rotates on a fixed 
table, in others the leaf holder is fixed 


- and the table rotates; in either case the 


leaf is kept in a constant twisting move 
ment. by raised ridges, This process 
gives the twisted look so familiar in 
dried tea, and prepares the leaf for 
fermentation by partially crushing the 
cells, and making their contents accessi- 
ble. The rolled leaf is passed through a 
rotating wire mesh cylinder to separate 
the large from the small Jeaves (as the 
large require more fermenting than the 
small), and each size is spread out thinly 
on cement-covered tables, and covered 


with a wet cloth. The leaf when put 


into the roller was bright green; on 
leaving the roller it has become yellow- 
ish. As fermentation proceeds, the 
colour changes to bronze, and the scent 
of the leaf changes also. It is during 
this process that the substances which 
give flavour to the tea are formed, and 
good judgment is required by sight and 
smell to determine the time when the 


‘maximum of flavouring matter has been 


produced, for if left too long the sub- 
stances giving the flavour are again de- 
composed, and the tea becomes flat and 
tasteless. When judged to be ready the 
leaf is carried to the drier, and subjected 
to strong heat(say, about 230°F.), which 
at once stops further fermentation and 
fixes the products. Thetea is spread on 
wire mesh trays in the drier, the action 
of which is to pass hot dry air through 
these trays, and thus carry off the 
moisture from the tea. The air is heated 
by passing through flues or tubes 
There 
are several forms of drier. In some, the 
hot air passes upward from below; in 
others it is forced downward through 
the trays by a fan; and in others the 
leaf is carried through on by moving 
trays. The leaf being wet when first 
put into the drier is not scorched by the 
high temperature, but after a short time 
itis advisable to move it into another 
drier at a low temperature, say, 180° to 
200° F. When thoroughly dry, the tea is 
stored in large boxes until required for 
packing ; a large quantity is then fed 
into a rotating cylinder with varying 
sizes of wire mesh, which sorts the dry 
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leaf according to size, the smaller leaves 
being the finest. It has been the custom 
to call the various sizes by fancy Chinese 
names—Pckoe, Souchong, ete.—which are 
useless for purposes of classification, 
there being nostandard by which to fix 
the terms. The tea is then packed, either 
in Jead-lined chests, in tins, orin lead 
packets, and isready for market.— West 
Indian Bulletin. Vol, II, No. 3, 1907. 


CACAO INDUSTRY OF ST. THOME. 


The cacao industry of st. Thomé has of 
late years developed so rapidly that this 
small island is now one of the most valu- 
able of the Portuguese possessions. 
Referring to the production of cacao in 
St, Thomé, the United States Consul at 
the Madeira Islands writes in his recent 
Report :— 

The cacao crop of the whole world 
is estimated tc be 2,800,000 bags of 130 Ib 
exch, and of this amount the small island 
of St. Thomé, with only an approximate 
area of 355 square miles—not more than 
one-third of which is in actual cultiva- 
tion—supplies 450,000 bags, or about one- 
fitth of the total, a harvest worth to 
them over $8,000,000 annually. Statistics 
show the growing importance of this 
island as a producing centre. The crop 
of 1897 was 141,663 bags of 180 lb. each; 
in 1900,—220,149 bags; in 1905,—425,196 
bags ; and in 1906,—407,452 bags. 

The trees begin to bear after five or 
six years, but they do not attain matu- 
rity of productiveness until they are ten 
years old, atter which they continue to 
give their fruit for about forty years. 
lf one considers these initial difficulties. 
it seems remarkable that St. Thomé has 
been able to more than double her cut- 
put of cacao inso short a period, and 
looking into the future (assumivg the 
maintenance of present prices), it may 
not be an exaggeration tosay that the 
present production will be again re- 
doubled in the next ten years, since there 
is much more land available there tor 
the cultivation of the cacao tree than is 
now in actual plantation; and there is, 
as might be expected, great activity in 
soil cleating and crop extension. 

A casual study of the cacao markets 
of the world would seem to further 
justity this prophecy. The present 
demand for cacao can scarcely be satis- 
fied, and, according to late returns trom 
London, buyers are taking deliveries 
more freely than ever before. This is 
not from the fact there is any special 
shortage of supply, but simply because 


_ there is such an eager competition to 


secure orders for delivery that prices are 
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keeping higher than conditions really 
justify. There seems no doubt, from this 
and other indications that, if there was 
a large supply, there would be a corres- 
pondingly larger consumption. The 
total available deposits of cacao to cover 
the demand during the non-productive 
months decrease annually, seeming to 
present a growing excess of consumption 
over the visible production.—Agricul- 
carat News, Vol. VI, No. 147, December, 


WEST INDIAN BROOM CORN, 


Reporting on a trial shipment of 
broom corn sent from Antigua, Messrs. 
T.S. Simms & Co., Ltd., St. John, New 
Brunswick, write as follows to the Hon. 
Francis Watts, C.M.G.:— 


The shipment of broom corn has come 
to hand. We find that it compares 
favourably with the corn we are getting 
from Oklahoma, although it is not quite 
equal to that raised in Illinois. Ifany- 
thing, the fibre isa little finer and the 
colour is better than that of the Okla- 
homa corn. 


The particular objection we have, 
however, is in regard to the length. The 
bales sent contained straw a good deal 
too long for use in our largest brooms, 
which necessitates cutting and wasting 
the heavier part. We are having the 
same trouble with Oklahoma corn, and 
we think perhaps that, if it were sown 
a little more thickly, this would prevent 
the straw growing to such length. On 
the whole we can use this corn to good 
advantage. but it would be more pro- 
fitable, both to the grower and to our- 
selves, to have it shorter. 


We usually buy in bales of 250 to 300 
Ib, each, bound with wire bands. If you 
made a business of raising the corn, the 
bales shipped should be more tightly 
pressed together in order to save space 
and so reduce freight. 


We are allowing the same price for 
this small shipment as Oklahoma corn, 
delivered here, costs us. 


If this corn can be raised with you as 
cheaply as in the Western States, we 
think it should be a profitable crop, and 
you would have some advantage by way 
of freight, as much of the broom corn 
we buy comes entirely by rail from 
Oklahoma. 


Weare using about 300 tons of broom 
corn every year, and, should you wish us 
to do so, we could probably dispose ofa 
much larger quantity if you can raise it 
so as to compete with the United States 
product. 


again as to the prospects of your con- 
tinuing to raise this crop, and what 
quality you would be likely to have. © 


In this connection, too, Mr. W. Robson, 
Curator of the Botanic Station, Mont- 
serrat, reports that a small shipment of 
broom corn (250 Ibs.) was, in May last, 
sent to Canada from Montserrat by the 
Hon. W. H. Wilkin, This was disposed 
of by Mr. J. Russell Murray, and real- 
ized a price of 44c. per lb., or $11'25 for 
the bale. 


From experiments that have been 
carried on at the Botanic Gardens, Mr. 
Robson is led to believe that a return of 
600 lbs. of brush per acre is about the 
yield that may be expected with the 
broom corn crop.—Agricultural News, 
November, 1907, p. 378. 


(This crop is rarely cultivated in 
Ceylon, but might prove valuable in 
the North.—ED. ] 


JAVA’S SUCCESS IN CANE SUGAR, 


The extraordinary development of the 
cane sugar industry in Java has beena 
surprise to the sugar world. When the 
Hawaiian reciprocity treaty was first 
negociated some thirty-two years ago, it 
was said that the total product of Hawaii 
could probably never exceed, even if 
reach, 100,000 tons. During this gener- 
ation, however, the production of Hawaii 
has reached up to about 400,000 tons. 
Cuba reached a production of about a 
million tons before the Spanish war. 
During that war the production fell to 
almost nothing, and its rapid recovery 
under the Cuban Republic and American 
influence has been extraordinary, but 
hardly yet even exceeds, relatively, the 
development of the Java sugar industry. 


In Java in 1896 the crop was about a 
half million tons, and rose constantly 
until during recent years it seems to 
have struck its own natural equilibrium, 
at about a million tons, The exact figures 
are given as follows for the eleven years, 
1896 to 1906 inclusive : 


Year. Production 

in tons. 
1896 sae See 534,390 
1897 Bis ae 586,299 
1898 we Len 725,030 
1899 ans ae 762,447 
1900 ae Ae, 744,257 
1901 ne Bae 808,735 
1902 wae ae 897,130 
1903 iy a 931,296 
1904 Ase ee 1,055,013 
1905 uae «1,089,178 
1906 ae we, 1,048,275 


. : iw bin ict 
(Fux, 1908, 
We shall be glad to hear from you ~ 


The area planted in sugar cane in Java 
reaches about 283,000 acres. There has 
been a slight increase during the last 
two orthree years, but no increase of 
any great moment, all of which indicate 
that the present production of sugar in 
Java of about a million tons, isabout the 
limit of its successful production under 
the competitive conditions environing 
that colony. It is a fact that the 
Javanese had the example of the 
Hawaiians in modern came sugar manu- 
facture, and they have worked up to it 
most admirably. [tis stated now that 
the production of cane sugar per acre in 
Java is about double the average beet 
sugar production per acre in Germany. 
Our readers are doubtless familiar with 
the fact that, under the control of the 
Dutch Government, the sugar lands of 
Java are retained, so far as their title is 
concerned, either in the Dutch Govern- 
ment, oriu the aative landholders, and 
much of the land bears but one cane 
erop, and the following year goes into 
rice culture, which is the mainstay in 
the way of food supply of the native 
Javanese. To whatever extent this is 
done, and as we understand it the greater 
part of the land is thus cultivated, the 
Dutch sugar planters in Java lose the 
advantage of ratooning. On the other 
hand, they get larger crops by having 
constant plant cane crops, and by shifting 
the land annually they get some advant- 
age in the way of greater fertility, and 
the cost of labour is probably as low, or 
lower there than anywhere else in the 
cane sugar-producing world. 


The yield in sugar in Java on the 
weight of the cane during the last ten 
years has averaged about 10} per cent of 
the weight of the cane, or about 210 
pounds per short ton. This is consider- 
ably below the yield of sugar from beets, 
which in Germany in the season of 1905-06 
was 15°28 per cent, that of Austria- 
Hungary 15°27 per cent; that of France 
13:19 per cent; that of Holland 14°47 per 
cent; and that of Sweden 15:02 per cent. 
Cuba is reported to have realized in sugar 
slightly under 10 per cent. of the weight 
of the cane.—The Louisiana Planter and 
Sugar Manufacturer. Nov. 2. 1907, 


YIELD OF CACAO IN TRINIDAD. 


A brief paper on the yield of cacao in 
Trinidad has been prepared by the Hon. 
Carl De Verteuil for the purpose of dis- 
cussion at the Conference :— 

It has often been stated that the yield 
per acre of cacao in Trinidad compares 
somewhat unfavouably with the yield of 
other: cacao-producing countries. The 
object of this paper is to bring forward 
the few reliable details with reference to 
this subject. 
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In Trinidad, estates are bought and 
sold on the number of trees. The 
value of a property depends on the 
number of full-bearing trees. The area 
is rarely, if ever, taken into account, 
and the yield of cacao per tree or per 
acre is never considered. 

Distanees at which cacao trees are 
planted vary from 10 to 16 feet. Twelve 
feet may be taken as the average, 
although there is now a tendency to 
plant at distances of 14 feet, for ex- 
perience has shown that in good cacao 
land the yield per tree is better when the 
plants are farther apart, 


The yield of 10 bags per 1,000 trees on 
a well-cultivated estate is considered to 
be poor, whereas 13 to 15 bags per 1,000 
trees are cousidered to be a fair yield, 
and several properties have been known 
to yield from 20 to 22 bags. (A bag of 
cacao is taken to be 1} ewt.,) 

Ten bags to the 1,000 trees mean but a 
yield of about 23 to 3 bags to the acre, 
varying with the distances at which the 
trees are planted apart. In 1906, a Com- 
mittee was appointed by His Excellency 
the Governor to inquire into the labour 
conditions at Trinidad, and in their ex- 
haustive report it is stated (Clause 50) 
that the acreage under cacao is unknown. 
In Clause 62, attention is drawn to the 
practically entire absence of statistics 
relating to agriculture. 


In the Blue-book of 1904-5, the acreage 
under cacao is given as 190,000 acres. 


The acreage alienated in the seven 
years 1898-1904, practically the whole of 
which was for cacao cultivation, is stated 
to have been 91,251 acres. As it takes 
from eight to ten years, at the very 
least, to bring land from forest into full- 
bearing cacao cultivation, it is quite 
clear that the total acreage given above 
cannot be taken into account when com- 
puting the yield of cacao peracre. From 
personal observation, it may be stated 
that a very large acreage of land alienat- 
ed from the Crown twenty years ago is 
still uncultiavted. 


The Labour Committee (Appendix U) 
estimate the acreage in bearing cacao at 
77,000 acres, and the export for 1904-5 (a 
good year), and 1905-6 (a very poor year), 
is calculated at 271,260 bags and 226,237 
bags respectively. Assuming that the 
figures arrived at by the Labour Com- 
mittee after a careful inquiry are correct, 
it will thus be seen that the average 
yield per acre for these two years is 
equal to 38; bags peracre. This, I think, 
compares favourably with the yield of 
every cacao-producing country, when it 
is taken into consideration thata large 
quantity of the cacao is planted in 
unsuitable soil, and that very small 
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attention is given to careful cultivation 
by a large number of proprietors. 


It should be mentioned tht the figures 
given above as to the exports of cacao 
have been reckoned iu both cases from 
September of one year to October of the 
next, for this period covers the whole 
crop, and does not, asin the case of those 
obtainable from the Blue-book for the 
financial years, involve the accumulation 
of half of the crop of one year and half of 
the crop of the next.—West Indian 
Bulletin: The Journal of the Imperial 
Agricultural Department for the West 
Indies, Vol. VIL1, No. 2. 


CACAO: ITSGENERAL CULTURE, 


By Mr. O. W. Barrett, delivered 12th 
November, 1907. 


[REVISED FROM THE REPORT OF 
‘THE MIRROR.’’] 


Your Excellency and Gentlemen :—Let 
us do some sifting. The opinions and 
practices, right and wrong, regarding 
cacao culture, must be multifarious,— 
not to say too numerous. 


We may divide the planters here into 
three classes: those who are satisfied to 
brush, prune, and reap the current crop ; 
those (the great middle class) who intend 
to increase their yields when they get 
the necessary time and money; and 
those who are discontented with the 
present status and who are actually 
striving to remedy some of the old 
mistakes. The percentage of intelligent 
planters who grow cacao in Trinidad and 
Tobago is undoubtedly high ; but nearly 
every one of the two or three scores of 
proprietors I have met here are “land 
poor,” so to speak—they instinctively 
try to get all the neighbouring contracts 
before their neighbour does, even when 
they know they cannot properly work 
those new fields without augmenting 
their labour and superintendence item. 
They have no time to study their crop. 
In fact, it appeares that some (few, I 
hope) planters shrink from doing any- 
thing which would increase their crop 
because then, with the plantation 
deplorably undermanned, as almost all 
in Trinidad are, it simply could not be 
handled. They have no time for any- 
thing whatever beyond the regular 
brushing and picking. They do not 
believe in the “Little field well tilled” 
policy. ne 

The cacao tree has a surprisingly large 
amount of inherent vitality, but. unfor- 
tunately, it has a thick bark which fur- 
nishes an ideal field for the growth of 
bacteria and fungi. Cut, starved 


covered with hundreds of half-healed 


sores, it strnggles through an existence © 


of one or two scores of years; but break 
a root, or cut a cushion, or bruise a 
branch and the wounded area is at the 
merey of the ubiquitous myriads of 
germs which cause ian nearly every case 
more or less loss of tissue. I wish every 
planter would just sitdown and figure 
out the thousands of dollars he has stolen 
from himself through the time-honoured 
methods of killing cushions, of making 
holes in the trunk, and of the strangula- 
tion of sap currents by the partial ringing 
of the stem. The aforementioned first 
kind of cacao planter will of course never 
blame himself for losses which he cannot 
plainly see; when trees die, pods turn 
black and brown, and there’s nothing to 
pay for improvements with, he ean easily 
show you that the weather or wind was 
unpropitious, or fall back proudly upon 
those dear old moon beliefs. 

However, gentlemen, there is a grow- 
ing class of cacao producers who have 
finished with most of the malpractices of 
culture inherited from—others. With 
the encouragement and assistance of 
this Society, and, I hope, also of the Tri- 
nidad Government, there will soon be 
but a very small proportion of the 
planters who remain in ignorance as to 
right methods. I have discovered a few 
books on scientific agriculture about the 
lsland. Instead of the present average 
annual yield of 1? or 2 pounds per tree 
no conscientious planter will be satisfied 
with less than 5 pounds. I have heard 
of several cases ot single trees producing 
about 300 pods at one picking: that is, 
about 20 pounds of dry beans. 100 bags 
per 1,000 trees per picking is therefore 
not impossible, yow will please remem- 
ber. If you will pardon the repetition 
of afew points, I would like to make the 
following recommendations concernin 
general sanitary measures to be adepeed 
on the average cacao estate. 


Direct sanitation embraces the stimu- 
lation of the plant by the application of 
plant foods, and the _ prevention of 
infection by diseases through spraying 
and the dressing of wounds. Indirect 
sanitation includes protection from 
wind ; forking of the soil ; covering the 
soil with either alive ora dead mulch; 
draining ; removal of weeds, moss, ete. ; 
and in the present stage of the cultiva- 
tion here, removal of the overplus of 
shade. I regret that in touching briefly 
upon these matters I must openly 
disavow some of the recommendations of 
the Botanical Department, especially 
those made by oneof its Agricultural 
Instructors, some of whose advice, let 
us hope, ismore a freak of professional 
jealousy than of ignorance. First then, 


starving. 


nearly every cacao tree in this island is 
in need of more food ; many are actually 
Unless the soil surface is 
loosened either by mulching or by the 
vertical forking operation, most of the 
nutriment contained in the decaying 
leaves, branches, ete., lying on the 
ground is washed away by rains iuto the 
drains. Very few planters have treated 
their shell heaps economically ; instead 
of throwing the broken pods into a 
ravine, burying them in pits, or scatter- 
ing them raw over the ground, they 
should be either composted in concrete 


- pits or shovelled into a pile, well limed 


x 


the cow-peas, the beggar weeds, 
_ erotalarias, etc. 


_and should 


and covered with banana leaves. This 
causes a rapid fermentation and soon 
reduces the heap to a manure pile which 
should he spread lightly over the 
surrounding area as soon as the 
erustiness has disappeared. The lime 
and the scavenger bacteria covered in 
by the leaves will rapidly destroy the 
spores in and upon the shells, thus 
reducing the possibility of contagion to 
the minimum. A medium sized shell 
heap treated thus should be worth $2:00 
to $5:00 as manure. Artificial fertilizers 
should be tried conscientiously—not upon 


afew trees on uneven ground having a_ 


“packed” surface. Remember that two 
light applications are four times as 
good as one heavy one. I would recom- 
mend the potash and phosphoric acid 
mixtures; nitrogen should be put into 
the soil by Jeguminous cover crops like 
the velvet beans, horse or sword, beans, 
the 
A sprinkling of slaked 
lime—not over a pound per tree once or 
twice a year will sweeten thesoil and 
release some of its plant food—if you 
allow it to get into the soil. Never 
apply any kind of fertilizer in heaps 
nor near the base of the trunk. 


The prevention of infection is the most 
Important matter for the planter to con- 
sider at present. It isa large and long 
subject; let us put it briefly. Never 
make a cut—not even in picking a pod— 
without immediately applying a spore- 


‘proofdressing. This substance should be 


waterproof, should dry without cracking, 
should not poison the contiguous tissue, 
e plainly visible. Resin oil 
thickened with manjak or even with fine 
clay is nearly perfect. Tallow added to 
pine tar helps to prevent the washing 


off and also the burning of the bark, 


_ Any of the ochre paintsare very good, 


The sponge attached to the pod-picking 
tools must be kept wet with some aseptic 


dressing. By the way, I do not expect 


many planters will use the pole pod- 


_ picker at once, but I must urge everyone 


who wishes to treat his trees properly 
to pick all pods that may be readily 
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reached with the shears. The pod stem 
should be cut rather close to the cushion, 
and the dressing applied with the sain. 

motion which severs it. Fortunately ia 
no instance have I failed to readily con- 
vince a planter that the terrible con- 
dition of the cushions and conseqnuert 
loss of a large per cent. of the youig 
pods is due to decay—the rotting back 
of the pod stem or infection through a 
cutlass or goulette wound. Once those 
insidious spores of Lasiodiplodia get into 
a cushion, there is little chance for a pod 
to ever ripen on that cushion thereafter. 
You may get seven or eight mature pods 
from one cushion ata picking, and you 
ought to get many crops from each 
cushion; but with the present abund- 
ance of said spores, the past methods 
mean death to the fruit-supporting 
organs of the tree. If loss of tissue were 
the only bad results of fungus infection, 
the planter would be able to pick a 
large part of the pods which die young 
at all times, but’ especially during 
“change of leaf’; but the poisoning of 
the sap flowing past an infected portion 
of cushion into the ‘‘chilero’s” soft stem 
accounts for the _ terrific death-rate 
among young fruits. Indeed, if a decay 
spot exists anywhere on the branch, the 
whole sap supply of that branch is not 
only reduced but vitiated. And, worse 
still, a tree which has received a dozen 
or more wounds near the base of the 
trunk has all it can attend to in attempt- 
ing to heal over those wounds and fight 
the cancerous canker which enters 
thereby without making any pods, 
though it may try to put outa few weak 
flowers, 


This is not the place to discuss the 
difference between the Nectria and the 
Lasiodiplodia cankers, nor to dwell upon 
the uumerous secondary fungi attacking 
the leaves, pods, and bark of the cacao; 
all these pests should be thoroughly 
investigated at once. You have been 
told, I believe, that the oozing of gum 
and claret-coloured liquid is the *‘ first 
symptom” of canker—it is, gentlemen, 
the last,—the effect of bacteria feeding 
upon the dead material left by the 
fungus. Dou’t attempt to treat diseased 
cushions,—you haven’t time. But with 
gouge chisel and mallet, farriers’ knife, 

atchet, and (if you must have it) the 
short sharp cutlass, remove all dead or 
dying tissue whether bark or wood that 
might continue to menace the trees’ 
health. You need not cut out all the 
dead wood if in a cavity, provided you 
apply an antiseptic dressing, Open up 
the shallow cavities so that water will 
readily run off. Fill all deep holes with 
the clay-fibre mixture; remove as much 
of the dead wood from the hole as 
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convenient ; apply the oil or other liquid 
dressing to the walls of the cavity and 
to the surface of the filling (which should 
also contain a small quantity of the 
same liquid). Don’t eut more healthy 
wood than absolutely necessary in treat- 
ing cavities, canker areas, and scars. 
On the other hand I believe the shock to 
the tree from a fresh wound which is 
immediately dressed is less dangerous 
than the sap-poisoning effect of decay. 
Remember there is practically no such 
thing as natural death in any part of 
the cacao tree excepting the flowers, 
That is why I think you should remove 
undesirable suckers rather than allow 
them to die and perhaps infect the 
adjacent tissues; when a dozen suck2rs 
start from one small area it follows that 
some at least must perish and a cut— 
one that can heal—is far better than rot. 
But right here let me say that you 
should not trim or cut at all if you 
cannot doit well. Viciously, or at least 


carelessly, made wounds cost’ the 
planters here many thousands of dollars 
annually. Overpruning also causes 


incalculable losses on many estates 
through the shock to the tree and the 
direct loss of wood; I would like to go 
into this subject further. 


No estate can afford to be without a 
sanitary gang composed of the best of 
the labourers any more than the pro- 
prietor can afford to have no medical 
treatment when he is ill. Every pod 
dead or dying must be removed ; all trees 
should be visited for this purpose every 
ten days or oftener if possible. Itis not 
necessary to bury or burn these decayed 
fruits which are usually covered with 
various kinds of spores. Of course there 
is some danger of spores from these 
black pods left on the ground getting 
back cn to pods or into wounds, but 98 per 
cent. of the danger is removed by getting 
the sources of said spores down out of 
the air-currents on to the soil where the 
spores themselves even in dry weather 
are soon killed or greatly weakened. 
The size of these dead pods is immaterial. 
The same tools should be used as in the 
regular picking; however, a_ piece of 
tarred gunny sack on the end of a bam- 
boo will remove most of the black 
‘“‘chileros” from the upper branches. 
The principle of dressing the cushion 
end of the stem of a dead pod is good, 
but the practice is rather like that of 
locking the stable after the horse is 
stolen, for the decay of the stem of a 
dead pod can kill a cushion just as 
quickly as a slash from the death-dealing 
cutlass. There is not much use to spray 
old trees that are full of disease inside ; 
Bordeaux mixture cannot penetrate 
plant tissues,—it is effective only on the 
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surface. Butif you put a few drops of 
Bordeaux upon a pod it will be nearly 
impossible for any spores to even germi- 
nate thereafter on the surface of that 
pod. Therefore, spray all pods (after 
removing the dead ones of course) on all 
young trees. If you save even one pod 
to every five trees sprayed you will get 
your money back and, I hope, acquire 
the spraying habit, 


Indirect sanitation comprises a multi- 
tude of measures. Only a very few 
planters appear to realize the enormous 
importance of wind-belts in and around 
cacao plantations. I am sorry that 
extended experiments have not been 
carried out here to ascertain just which 
trees and shrubs will give the best f 
results under the several conditions to 
be met with. There are so many good *) 
leguminous trees which should be tried— 
some for hilltops, others for wet lands! 
Why, even among the many varieties of 4 
rubber trees you have only four—two : 


a i oe 


good ones! and it appears but one of 
the four or five kinds of Castilloa ! none 
of the South American Sapiums in sight! 4 
The deplorable delinqueney in this 
direction is nearly as bad as in regard to 
cover crops. Please remember that a 
wind belt should be as near air-tight as 
possible ; don’t hesitate to sacrifice two 
or three rows of cacao, or even more on 
the brow ofa hill, for the sake of a good 
thick screen whether of rubber, legumes, 
or, better still, of a mixture of both. 


Many of the more _ perspicacious 
planters are beginning to see the ill 
effects of overshading; a few don’t 
believe in shade atall. To be sure, the 
immortelle has a few good points: it is a 
fair wind-break—provided the winds are 
not strong; it keeps down weeds—by 
keeping out the light and thus causing 
cacao indigestion in the stomachs, or 
leaves, which cannot properly manage 
the raw sap from the roots unless the 
actinic rays of sunlight can assist the 
enzymes; it entertains in its root nodules 
a good grade of bacteria which condense 
a good quantity of atmospheric nitro- 
gen—but being a surface feeder like the 
cacao (or more so) it robs the cacao roots 
of a large share of their rightful food. 
Wehaven’t time to discuss the many 
bad points of the twoimmortelles. Some 
planters believe the cacao enjoys the 
humid atmosphere under the shade of 
the ‘‘ madre (or better, swegra) del cacao”; 
possibly it does; anyhow the fungus 
pests simply revel in it. 


Though I’ve never caught a labourer 
in the act of mangling cacao roots with 
a fork and cutlass, 1 have seen a number 
of instances where this crime had been 
perpetrated—and then spoken of as 
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forking. This is a painful subject, 
gentlemen. Please remember that the 
tree feeds only at the tips of its roots, 
and that the roots are at least as long as 
the branches. The root system of the 
cacao is comparatively weak; don’t 
weaken it. Itis not sucha dreadful sin 

f believe 
you are doing right therein; but tread 
softly when you walk over the roots. 
Coax them down away from _ the soil 
surface by letting in air and food through 
the vertical openings made by fork 
prongs. Fork lightly and generally,— 
except in rainy weather. 


You have heard enough already of the 
live mulch 2zover crop idea; I am de- 
lighted to learn that promising results 
are already in evidence. Besides reno- 
vating and protecting the soiJ, the web 
of vines helps to retain the layer of 
decaying vegetable matter on the soil 
surface, the extract of which would other- 


- wise go down the drains with every rain. 


Fortunately most estates are pretty 
well drained. However, in some cases I 
find the middle of the bed not quite so 
high as the edge of the drain. Make the 
drains deep rather than wide and let 
them run obliquely, of course, instead of 
straightdownaslope. Throw the worth- 
less sub-soil earth in heaps, instead of 
ridges, and don’t haul it back till it has 
had time to ‘* sweeten up” a bit. 


About weeds. Some strike at the root 
and thereby frequently kill,—‘‘ weed- 
ing”; others merely yollard which in the 
ease of grass, especially, rather tends to 
encourage a thickening of the clumps,— 
“brushing.” Weeding is, of course, more 
expensive but much more efficacious. I 
would recommend a lighter hoe than the 
one in general use here. Some weeds 


- must be piled in heaps, buried, or carried 


out of the plantation to avoid re- 


sprouting. 


There has been trouble enough over 
the pruning subject already, but I must 
touch upon two or three points. A few 
planters believe that if you remove a 
sucker, or chupon, two or more will 
always follow in its place; but that 
depends upon how the cut is made and 
whether the wound becomes infected 
and the adjacent tissues thereby inflam- 
ed. Cut close and clean and dress in- 
stantly when you remove suckers or 
branches. Don’t hesitate to prune 
suckers ; you can make them branch at 
any height you please. Don't regard 
them as parasites ; they are young trees 
and can bear pods when only three- 
quarters of an inch in diameter. Few 
planters have due respect for the chupon ; 
two have even strenuously asserted that 
if you cut back a chupon it will always 
put out obstinately just one shoot. 
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With chupons, ‘‘ renews” from the very 
base of the trunk, and ‘ palmas” from 
the large branches, you can rapidly 
make over a half-dead old treeinto a 
prosperous new one. Don’t hesitate to 
ecuta dying tree however; if it dosen’t 
already have one or two healthy young 
renews it soon will have, unless the root 
system is badly affected. By the way, 
don’t leave more of the stump of a cut 
tree than necessary for the sake of the 
renews, because two of the three (?) 
kinds of Lasiodaplodia spores are spread 
more frequently thus than in any other 
way, I believe; however, one brown-rot 
pod may produce several millions of 
those terrible black spores sticking to- 
gether in snake-like coils twisting up out 
of the black crater-like pycnidia. Don’t 
leave any dead wood, which you suspect 
to be cankerous, exposed in the planta- 
tion ;it yields plant food in decay but 
unless covered and made to rot quickly 
it may breed not only spores but wood- 
boring insects. 


It is ont of my province, perhaps, but 
I wish to suggest that the labour should 
be classified more than it is on most 
estates. You need specialists and you 
should make them take an interest in 
their work;I believe there is no better 
way than to give every man who has 
any responsibility on the plantation a 
percentage (as small as you like) of the 
nett profits ; bonuses are good, but per- 
centages are better. 

Let us all leave the trade word ‘‘ cocoa’ 
for the manufacturers. This is one of 
the very few cacao growing countries of 
the world wherein that old mistake is 
kept up. 


’ 


Trinidad has long been looked up to 
by other countries as the best cacao field 
where the best methods of culture are 
employed; but I fear her place of honour 
will be lost within a few years unless 
the Government and this Society take 
certain matters seriously in hand and 
assist the planters to a better appreci- 
ation of their most excellent advantages 
and to a fuller realization of their magni- 
ficent possibilities. Trinidad planters 
are by no means alone with their 
troubles. The other cacao countries 
suffering heavy losses from similar 
causes, are watching you. Now is your 
time to show them that Trinidad means 
to hold her position, as I earnestly hope 
and believe she will—to surpass them all] 
in the culture of one of the most im- 


portant crops of the world. Gentlemen, 
itis up to you. (Applaue.) 
THE DISCUSSION. 
His Excellency:—Does any member 


wish to ask Mr. Barrett any question. 
with regard to his paper ? 
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Mr. Swanston :—I would like to ask him 
whether the immortelle gives water to 
the cacao tree or not, or whether we can 
do without it- I would be glad if he 
could tell us whether the immortelle is 
of any help at all to the cacao. I asked 
that question two years ago of Mr. Hart? 


Mr. Barrett :—That is too big a ques- 
tion to be answered in a short time. AsI 
said in a previous address, it is a favour- 
ite belief (utterly unfounded I feel sure) 
among planters thatin a dry spell, the 
immortelle says, asit were, to the cacao: 
—“ Here! I have plenty of water, you 
are suitering, let me give you some.” 
They seem to believe that the water in 
the immortelle root is yielded up and 
goes into the cacao roots. But I cannot 
understand how a man can believe that, 
if he stops and thinks what roots are 
and what roots do, It is beyond my 
imagination to conceive water getting 
from one root into the soil and over into 
another root! Of course we must re- 
member that the shade given to the soil 
by the immortelle branches and leaves— 
when they happen to be on—does keep 
the moisture in the soil; and in that way 
you might almost goso far as to say that 
the immortelle indirectly assists the 
cacao to keep the moisture in the soil, 
which without the shade would crack ; 
and once a ciack is formed in the soil it 
acts like a chimney, and every particle 
of moisture goes out. Most of the 
planters notice the dangerous drying 
and cracking of the soil where an immor- 
telle has fallen or died out, and probably 
that is responsible for the widely pre- 
valent and strongly rooted idea, that 
you cannot grow without immortelle 
shade. I repeat that if you properly 
shade your soil by any thick leguminous 
cover crop, thus keeping in the moisture, 
your plants will have less indigestion by 
having more sunlight. 


His Excellency :—I am very sorry that 
the notice given for this meeting was 
very short, and I had already made 
another engagement which I have to 
keep now that I have got notice of it. I 
am very pleased to have had the pleasure 
of listening to Mr. Barrett’s interesting 
and instructive paper, and with your 
permission I will ask Dr. Morton, Vice- 
President of the Society, to take the 
chair. 


His Excellency then retired. 


Me. R. W. Gordon :—I would like to 
ask Mr. Barrett what time he recom- 
mends for the spraying of pods,—and 
how long each application will last, 
bearing in mind the rainy and dry 
season ? 
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Mr. Barrett :—Bordeaux mixture pro- 


prely made will stick from four to 
eight weeks. 


Mr. Gordon :— During thedry as well as 
the wet season ? 


Mr. Barrett Mes, 


Mr. Swanston :—I don’t know if Mr.. 


Barrett has seen the groundnut growing 
as shade. That does not climb at all, 
and I think it is beneficial to the man 


planting it, aud would be good for the 


cacao also. 


Mr. Barrett :—It is not quite the thing 
to be used as a cover crop for several 
reasons which | have not time to state 
now. I must simply advise against the 
groundnut, or peanut, as a cover erop. 


Mr. Swanston :—I can show you I have 
peanut growing now in shade as mulch. 


THE COCONUT INDUSTRY IN 
TRAVANCORE. 


Of late there has been an unprece- 
dented increase in the price of coconuts 
and other products of the coconut palm, 
and it is very unsatisfactory that no 
attempts are being made either by the 
people or the Government to improve 
this important industry in Travancore. 
“Tt is,” as Mr. G. T. Mackenzie, who 
was for some time British Resident in 
Travancore and Cochin, remarked, ‘ the 
plain truth that Travancore lives on 
this tree. The wharves at Allepey and 
Cochin are covered with the various 
products of the coconut—barrels of oil, 
tons of kernel, bales of coir which from 
these ports find their way all over the 
world.” Without the money obtained 
by this export of the coconut, the people 
ot Travaneore could not buy from 
Burmah the rice that keeps them alive, 
ov from Jaffna the tobacco that keeps 
them contented. The coconut palm is 
an enormous source of wealth to Travan- 
core, and the following trade statistics 
will bear out this statement. In the 
year 1079 (1903-04) 1080 (1904-05) the value 
of copra exported from Travancore was 


Rs. 14,96,514 and Rs. 15,45,112; coconut 


oil Rs. 18,77,622 and Rs. 18,07,762; coir 
Rs. 28.10,076; and Rs. 39,12,499; fibre, 
Rs. 7,904 and Rs. 9,627; and coconuts Rs. 
3,87,679 and Rs. 38,21,714 respectively. In 
fact the trade in these several products 
represented nearly half the entire ex- 
ports of Travancvre. In addition to 


the above, there is the trade in jaggery, 


which on the average comes to Rs. 


lakhs per annum. Thus it will be seen’ 


that coconut cultivation, while bringing 
in a handsome revenue to the ‘State, 


gives support to a considerable portion 
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of the population who are engaged in 
the various industries arising out of the 
different products of the palm. The 
soil of Travaneore is admirably adapted 
for eceonut cultivation, and it is a sur 
prise that the industry should have been 
so much neglected here. As a matter 
of fact, a good many of our best gardens 
have already undergone great deteriora- 
tion, and the industry hasalmost ceased 
to be the source of national wealth that 
it was in years long gone by. It should, 
therefore, be worth the while of the 
State to look into the causes of this 
decline which has evidently been the 
cause of so much poverty in the interior, 


DETERIORATION OF THE INDUSTRY. 


Aceording to a.report published under 
the authority of the Government, we find 
that some thirty years back there were 
8,518,358 coconut trees in Travancore. 
Recent accounts go to show that the 
number has become considerably less. 
It is in the coast-lying taluks of this 
State—Shertally, Vaikam. Kuranaga- 
pally, Mavelikara, Tiruvella, Chirayinkil, 
Trivandrum and Neyyathankara—that 
this palm is largely cultivated, though 
all the taluks eontain coconut cultivation 
to a greater or less extent; and in al! 
those localities this palm seeins to suffer 
sadly from the many animals and insect 
pests which prey upon it at nearly all 
seasons. Besides these pests, the neglect 
on the part of owners to maintain and 
adequately fertilise their gardens has 
also been telling upon this industry. 
Much neglectis shown in manuring these 
coconut topes, and in consequence some 
of the gardens are gradually but steadily 
deteriorating. All that is usually done 
is to dig a hole round each tree and 
throw in asmall quantity of cowdunug, 
or ashes, or any of the other fertilisers 
which are commonly used by our. coco- 
nut growers. The soil has been ex- 
hausted either through over-planting, 
or through existing plantations, having 
been left without manuring for a con- 
siderable time, and itis a pity that tlie 
cultivators do not seem to understand 
that it is not pessible, without generous 
manuring, to keep the treesin healthy 
condition. Needless to say, a good deal 
depends upon the proper cultivation of 
this palm. It isa littoral plant attaining 
earliest maturity, great sizeand greatest 
fruitfulness close to the sea, where, if 
the soil be loose and friable, even though 
of the most meagre description such as 
sand and shells, it grows luxuriantly 
without the aid of special cultivation: 
manure or the proximity of inhabited 
houses. According to Simmonds, the 
following soils are considered suited for 
coconut cultivation: Soils mixed with 
sand. either dark-coloured or river- 
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washed; sand mixed with clay, ferru- 
ginous earthor black mould clayey soils 
with sandy under-strata; sand and clay 
even when inixed with gravel and 
pebbles; seashore and banks of bacek- 
waters; rivers, tanks and paddy-fields ; 
alluvinm of rivers and backwaters ; 
marshy lands even in brackish soils; all 
level Jands exposed to the sea-breeze 
where the soil is good; and the floors 
of ruined houses and other places fre- 
quented by cattle and human beings, 


FORMING THE NURSERY. 


Having pointed out the different soils 
suited for coconut cultivation, we shall 
now deal with the formation of coconut 
nurseries ; for the greater the care taken 
in regard to the seedlings, the richer 
will be the yield of the plants. In pluck- 
ing coconut for seeds, very young 
and very old trees are to be avoided, 
the fruits of the middle aged trees 


being the best suited, the gathered 
puis should be tied up in pairs and 
thrown on the roof of the houses, 


and left there for a couple of months— 
that is to say till they spront—exposed 
to heat and moisture, Seedbeds, as a 
rule, should be prepared two feet deep 
and the nuts planted one foot apart. 
Ashes and salt, and in places where soil 
is saltish, ashes _sloue should be put in 
the trenches. This not only tends to 
produce healthy seedlings, but also pro- 
tects the seedlings from the attacks of 
varions insects. Watering is required 
till they take root, and then only once a 
day. They might be transplanted when 
six or at the most nine months old. In 
Shertally and other parts of North 
Travancore, the seedlings are allowed to 
remain in nurseries until they are two 
years old. It is, however, advisable to 
transplant them early, when six months 
old. Again, in transplanting, the trees 
should not be planted too close together, 
and the pits should ordinarily be five 
feet deep, Regarding the best method 
of cultivation, we would draw attention 
to the cultivation of this tree in the 
Bombay Presidency, where itis exten- 
sively cultivated in the districts of 
Kanara, Batnagirt, Kolaba, and Kathi- 
awar. In those places, in starting a 
coconut garden, a bed is prepared, and 
init, at the beginning of the rainy season, 
from twenty to forty large, ripe, un- 
husked nuts are planted two feet deep. 
The seedlings are left undisturbed for 
two years. They are then, at the 
beginning of the rains, planted in sandy 
soil in rows about 18 feet apart, and with 
a distance of 15 teet between the plants. 
For about a foot anda half round each 
plant the ground is hollowed three or 
four ingpes deep, and during the dry 
months the plants are watered daily or 
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once in two days. The cultivators there 
do not in the least stint the manuring 
of the trees, which in their turn give 
sufficient fruit. The trees in Bombay 
and other places begin to yield nuts 
after six years, whereas ten years seem 
to be the maximum period required for 
coconut trees in Travancore to bear. 
Of course, in certain parts where the 
soil is exceptionally favourable the trees 
begin to bear in four years from date of 
planting. In Travancore the trees bear 
in plenty during the months of January, 
February, March, April, May and June. 
The following are the different varieties 
of the coconut palm that thrive well in 
Travancore soils :—Chontengu, Gualipat- 
ram, Nokkuvari, Kappaltengu, and Yap- 
panam. The Travancore cultivators, as 
already said, do not pay any attention 
to manuring the trees. It may _ be 
mentioned that fish manure is the best 
that can be used. 


COCONUT PALM PESTS. 


We may now discuss the coconut pests 
which have been the main cause of the 
decline of this industry in Travancore. 
It isa matter for surprise that people 
of this country, who have been cultivat- 
ing this tree for many centuries, have 
not yet devised some satisfactory re- 
medies for dealing with its enemies. 
It is true that some poor makeshifts are 
resorted to by way of protecting the trees 
from the pests; they donot, however, 
seem to be of much use in checking the 
trouble. Without enumerating in detail 
all the enemies against which the coco- 
nut tree in Travancore has to contend, 
we may mention the white ants, beetles 
and worms; of these the white ants can 
only harm the plant inits infancy. It 
is when the trees get old that the other 
two begin to commit havoc, There are 
two varieties of beetles—the red beetle 
(Rhynchophorus sacha) and the horned 
beetle (Oryctes rhinoceros) that does the 
greatest mischief; it attacks the terminal 
bud of the stem, and as a result the bud 
dies and the crown of the leaves falls off, 
leaving the coconut tree a mere bare 
stem. The red beetle only attacks the 
nuts. Prevention would seem to be the 
only cure for these pests. 


THE ROBBER CRAB. 


There is another enemy called the 
coconut crab (Birgus latro). This is also 
called the robber crab of the Keeling 
Islands, and the story of their climbing 
these palms at nights and detaching the 
nuts seem to be almost fabulous, 
According to one account, it is said that, 
in order to extract the nourishment, it 
tears off the husk fibre by fibre, from 
that end in which the three eyes are 
situated, and then hammers upon one 
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of them with its heavy claws until an 
opening is effected, It inhabits deep 
burrows, where it accumulates surpris- 
ing quantities of picked fibre of coconut 
husks on which it rests as on a bed. 
Then there is another enemy—the rodent 
and it isthe most wanton, the most 
ingenious, and the most destructive of 
them all. Man with all his ingenuity 
has not been able up to the present day 
to apply the least possible check to the 
depredations of the rat, which seems to 
be the craftiest and most destructive 
of the animal enemies to the plantations. 
It is said that the rats build their nests 
in the hollow of the base of the coconut 
frond and feed on the tender leaf, the 
young kernel and the mature nut. They 
seem to commit these depredations out 
of pure mischief. It is not exactly to 
satisfy the demands of hunger that they 
do it, for, in that case, why should they 
wantonly nibble at and throw down 
unripe nuts? In the Laccadive Islands, 
where many coconut plantations have 
been practically ruined on account of 
these rodents, the people get uprat-hunts 
and slaughter thousands; but there has 
evidently not been any diminution in 
their numbers, the rats being the most 
prolific of living creatures. Various 
remedies have from time to time been 
tried, but with very little purpose ; traps, 
poisoned baits, cats, etc., do not seem to 
be of much use. 


AN INFECTIOUS PALM DISEASE. 


There is also another disease caused by 
a kind of fungus of the genus pythium (a 
near ally of the phytoplithora, found in 
Koleroga), which has been doing much 
havoc all over the coconut plantations 
in the Presidency and elsewhere. It is 
now more than a dozen years since this 
infectious disease was first noticed in 
Karunagappally ‘taluk in Travancore, 
whence the neighbouring taluks have 
also caught the disease. Mr. Butler, 
Imperial Mycologist, Agricultural Re- 
search Institute, Pusa, makes the follow- 
ing remarks regarding the disease in his 
article on ‘‘ Disease of Palms ” in the [n= 
dian Agricultural Journal : **Theearliest 
sign isan alteration in colour in one of 
the leaves, usually one of those recently 
expanded towards the centre of the bud.. 
This turns white, and soon afterwards 
commences to wither. Other leaves are 


-attacked in turn, the heart of the bud 


is reached, and the whole top withers 
and falls off, the last stage often being 
reached only after considerable time. 
In coconut palm the same general course 
is followed ; but here, if the nuts have 
been formed before the attack becomes 
severe, they are often dropped prema- 
turely. No new nuts are formed once 
the characteristic symptoms show... «. 
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The expanded parts of the leaves are, it 
is true, unaltered and _ apparently 
healthy until withering sets in. In the 
leaf sheaths, however, the signs of 
disease ave unmistakable.” It would 
appear that the infection is carried to 
other trees by the wind, by the kuives of 
the toddy drawers, and by certain 
insects. Mr. Butler has suggested two 
remecdies—one to arrest the spread of 
the infection by cutting down and 
burning the affected trees, and the other 
to prevent the diseases taking root in 
the trees by disinfecting all healthy 
trees with Bordeaux mixture. It has 
been found in Jamaica and other places 
that by the use of this mixture the 
disease may be checked in its earliest 
stages. Dr. Erwin Smith, who had 
oceasion to study the nature of this 
disease in Cuba in 1904, believes it to be a 
bacterial one and has suggested the 
same remedies. Thus, different pests, 
coupled with the indifference of the 
State and the people, have been the 
cause of the partial ruin of this famous 
industry in Travancore.—Indian Agri- 
culturist, Vol. XXXII, No. If, November 
1, 1907. 


ADVANTAGES OF TRANSPLANTING 
PADDY. 


The following article on ‘‘ The Advan- 
tages of Transplanting Paddy” was con- 
tributed to the August number of the 
Agricultural Gazette of the Central Pro- 
vineces, by Mr. D. Clouston, M.A., B.Sce,, 
Deputy Director of Agriculture, Central 
Provinces :— 


The five methods of sowing paddy 
practised in these Provinces are known 
as (1) transplanting, (2) biasi, (8) broad 
casting without biasi, (4) sowing in lines, 
and (5) lehi. Where transplanting is 
followed, the seed is first sown in a well- 
manured nursery bed, and when the 
seedlings are about 9’ high, they are 
planted out in the plots where the crop 
is to be grown. In biasi the seed is first 
sown broadcast, and the plants are after- 
wards thinned out by workiug the 
country plough in the field. When this 


‘thinning process is omitted, the seed is 
- sown broadcast without any subsequent 


biasi and the method is known as broad- 
casting. In the process known as lehi, 
the seed is artificially germinated and 
then sown. By the fourth method, the 
seed is sown in lines by means of a hight 
thre drill. This latter method is but 
seldom practised in the Provinces, and 
has not, therefore, been included in the 
experiments of the Raipur Government 
Farm. In an article which appeared in 
the November number of this Gazette in 
1906, a detailed account was given of the 


Fdible Products. 


method of transplanting ; this article 
will deal with the results obtained from 
experiments conducted on the Raipur 
Farm in which this method is compared 
with the other three commonly practis- 
ed, These experiments were carried 
ont in Series A. and B., A. being 
irrigated and B. unirrigated. Both 
series of plots were uniformly manured 
with cattle-dung atthe rate of 20 lb. 
of nitrogen peracre, The plots were 
each one-tenth of an acre in area. 


The transplanting plot has done best 
every year, and has yielded a nett profit 
thatis double that of the second best plot. 
It is often stated by cultivators who 
have never tried transplanting that it is 
suitable for irrigated paddy only, and 
that even thenit is not profitable on 
account of the additional cost of labour 
involved. The results. of this series of 
experiments prove that both these state- 
ments are doubtful, forthe plots were 
not irrigated, and in calculating the 
profits derived from them the cost of 
cultivation has been deducted in each 
case. Transplanted rice grown under 
irrigation gives a still higher profit, 
despite the fact that the cost of culti- 
vation in this case is still increased by a 
water-rate of Rs. 1:14 per acre. With the 
exception of broadcasting, transplanting 
is the cheapest of all the methods ex- 
perimented with, as it reduces the weed- 
ing charges very considerably. The 
weeds are so thoroughly eradicated by 
the ploughing given tothe plot before 
transplanting that  after-weeding is 
seldom necessary. The figures given 
above show the actual cost of cultivation 
by each method on the Raipur Farm, 
from which it will be seen that the extra 
cost of transplanting is much less than 
the extra cost of weeding, entailed 
by other methods of cultivation. A 
most important factor in the cost of 
cultivation is that, whilst biasi requires 
about 80 to 100 lb. of seed per acre, trans- 
planting requires only 20 to 30 lb. of seed 
per acre. 


In the Chhatisgarh Division of tliese 
Provinces there are about 28,50,000 acres 
cropped annually with paddy, out of 
whieh only about 37,750 acres are trans- 
planted, so that this method is seldom 
practised. The annual monetary loss 
suffered by the cultivators in consequence 
must amount to crores of rupees. One 
of the most important lines of work now 
being taken up by the Agricultural 
Department in this tract is to demon- 
strate the advantages on this method on 
small Demonstration Farms. By pre- 
senting this method in all its de- 
tails on a field scale, it is believed 
that it will recommend itself to the 
rice-growers of this tract, and that it 
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will be the means of materially adding 
to the farming profits of this class. The 
rice cultivators of Chhatisgarh should 
give a careful trial tothe system of trans- 
planting. The outturn is much larger 
than by the biasi system, and in ordinary 
years the crop wili grow quite as much 
without irrigation. Transplanted rice 
requires more rainfali, but there seems 
to be no good reason why this method 
should not be followed in all rice land 
commanded by irrigttion.—The Indian 
Agriculturist, No. t, 1907. 


REPORT ON THE RICE .INDUSTRY 
IN THE UNITED STATUES. 
By Mr. E. Seymour BELL, 
British Comrsercial Agent in the 
United States. 
(Continued from p. 45.) 


SEED.—Great care is used in selecting 
seed that it be free from self-set rice, 
weed seed and the seed of injurious 
grasses, that the kernels be hard and 
flinty, solid and of uniform size. Uni- 
form kernels are valued because they 
permit ofa higher polish than do ker- 
nels that vary. 


Japanese growers consider the fol- 
lowing points importrut for the suce ss- 
ful growing of rice :— 


1. The seed should be pure-bred, 0° 
even quality and size of grain, 


2. Any light orimperfect grains should 
be removed. This is done in Japan by 
soaking the seed rice in water several 
days till it is about ready to sprout, 
when it isthrown into salt water of 1:3 
specific gravity and allowed to remain 
two minutes, being gently stirred mean- 
while. The light grains will float, the 
others are removed, washed in coid 
water aud planted. When aseed drill is 
to be used the damp seed is first dried by 
being rolled in the ashes of rice straw. 


3. Even sprouting of the grains is very 
essential to even ripening of the crop. 
This is accomplished by previously soak- 
ing the seed as above stated. 


The seed is sown in March and April. 
A later crop is sometimes sown in June. 
For this the white seed is used on 
account of early maturity. The time of 
sowing, also. differs in different sections, 
and is affected by weather conditions 

and the movements of the bobolink (rice- 
bird). Sowing is usually done as soun as 
possible after the yrouud is put ib con- 
dition. 

Rice is generally planted with a drill 
in rows 14 inches apart and covered by 
means of a harrow. The drill is gauged 
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to put in from 54 to 81 lbs. of unhulled 
seed to the acre. In some fields trenches 
about 2 inches deep and 14 inches apart 
are made with trenching hoes and the 
seed dropped in and covered. Some- 
tinies, in order to save time and labour, 
the trench is left open, the seed having 
been clayed in order to prevent it from 
floating when the field is flooded. This 
Is the open trench method, and for it the 
seed is always claved. Claying consists 
in stirring the seed in clayed water until 
a coat of clay covers each grain. 


In the North Carolina uplands the 
common corn drill is used in planting. 
Planting with a drill insures equal distri- 
buiion, one of the essentials for the 
greatest productivity of a given piece of 
land. The amount sown per acre varies ; 
the average, however, is estimated at 
three bushels. 


In some localities birds steal the grain 
while it is being sown. To prevent this 
the seed is sometimes tarred, 7.e., given 
acoat of tar. This method, though a 
protection, is not an absolute one, as 
birds have been killed whose craws were 
filled with the black grains, and whose 
flesh itself tasted of the tar. 


FLOODING.—One of the most important 
features in the culture of rice is flooding. 
Many planters flood the field immedi- 
acely after the seed is sown, planting and 
watering on the same day. This water, 
called the “sprout flow,” protects the 
graiu from the birds and causes germin- 
ation. The sprout flow is left on the 
fieid till the seed sprouts. In early 
planting this requires from six to eight 
days. Rice planted in June sprouts in 
twenty-four hours. When the sprout- 


flow is taken off the field remains with- 


out water until the plants come up, and 
the rows acvoss the field can be plainly 
seen when the water is again turned on. 
This is called the ‘‘stretch flow,” and 
remains ou the field until the plants are 
55 or 6 inches iu height. This requires 
from two to six days, the time depending 
very largely on weather conditions. ‘The 
stretch-flow serves the double purpose 
of rendering nourishment available to 
the rice plant, and impeding and des- 
truying the growth of weeds and inju- 
rious grasses, 


When the plants have grown suffi- 
ciently high under the stretch-flow, the 
waier is gradually lowered to an average 
depth of 4 inches, where it remains from 
13 to 80 days, according to the strength 
of the soil, the condition of the plants 
and the temperature, The stretch-flow 
is taken off and tollowed by the “ dry 
zrowth,” wiiich lasts from 40 to 45 days. 

uring this period the crop is cultivated 
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with horse and hand hoes. All weeds, 
grasses and self-set rice are uprooted 
and the ground thoroughly stirred. It 
is during the ‘‘dry growth” that condi- 
tions are most favourable for grubs, and 
an intermediate flow is sometimes neces- 
sary to protect the crop from _ these 
worms. 


When the plant begins to joint the 
“harvest flow” is turned on. First, the 
water is raised till it covers all the high 
places in the fieids, and is held so for 
three, four or five days, after which it is 
lowered to where the stretch flow was. 
In a few days the water is again raised 
till it almost touches the rice heads, 
where it remains till the grain is ripe. 
The harvest flow extends over 65 days, 
and, in order that the water may not 
become stagnant, it is shifted every ten 
days. When the grain is ripe the heads 
bend low. The field is then drained for 
harvest. 


Some fields require more water than 
others, and by careless irrigation a 
volume of water many times in excess of 
that actually needed may be used. The 
amount of water used, however, is of 
very little importance, as the supply is 
almost unlimited, and as to questions of 
water rights there are none. 


WEEDING.—During the rice growing 
season harmful weeds and grasses grow 
on the banks and in the fields and ditches. 
These weeds and grasses must be cut 
down and their growth prevented. Hand 
weeding is very effective, and the conse- 
quent loosening of the soil is very favour- 
able to the growth of the crop. 


In cultivating this cereal the horse hoe, 
a kind of plough, and the common hand 
hoe are used. Underthe best cultivation 
the field ishorse-hoed once and hand-hoed 
twice. Where the drainage is poor the 
horse hoe is not taken on the field and 
all cultivation is done by hand. 


The needs of the rice plant require that 
the ground be thoroughly stirred. This 
places food within reach of the plant and 
prevents a rapid drying of the soil. Rice 
cannot be grown here successfully with- 
out cultivation. The application of water 
cannot take the place ot hoeing. On irri- 
gated land the top surface, often flooded, 
becomes apaste. This when dried beneath 
a scorching sun becomes hard and baked 
and forms acrust that arrests the growth 
of the plant. 


_Harvestina.—In the Georgia and Caro- 
lina States harvesting machinery is not 
used, All the rice is cut with the sickle. 
The beds, in order to permit of complete 
drainage, are made very narrow and 
usually small. For this reason the har- 
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vester cannot be used without great loss, 
owing to the amount of grain broken 
down and wasted in using the machine, 


Rice is cut when the straw barely 
begins to colour, when the lower part of 
the head (about one-eighth)is still ‘‘in the 
milk.” If cutting is delayed until the 
entire head is quite ripe, the quality is 
inferior and the quantity greatly reduced 
by the loss incurred by shelling out in 
handling. 


It is cut 10 to 12 inches from the ground, 
leaving a high stubble on whichthe grain 
is laid to cure. In about 24 hours, when 
the grain is thoroughly dry, it is bound 
into sheaves, tied with straw and shocked. 
The labourer waits in the morning till 
the dew passes off before making the 
stook. Assoon as possible, in order to 
avoid the danger of storms, the sheaves 
are taken in carts and wagons to the 
threshing mill, one of which is placed on 
each plantation. Some planters havea 
“stacking yard” on high ground, safe 
from floods and storms, where, after the 
grain is cut, it is carried and stacked. 


Harvest work is given in tasks to 
coloured men and women. They cut, tie 
and pvt the sheaves in stooks for 2 dol, 
per acre. 


THRESHING.—Threshing is done on near- 
ly all plantations with a steam thresher 
not unlike the machines used in threshing 
wheat. The machines are stationary and 
very large. Threshing mills are erected 
on tide-water canals or on the banks of 
streams, in order that tug3 and lighters 
may come to the mill and carry the 
produce to market. In the _ process 
of threshing the grain is thoroughly 
cleaned by fans and screens, which 
remove all the light and inferior grains, 
chaff, &c., from the maketable article. 
This is then carried by elevators into 
large bins, where it is stored. Great care 
is taken that the grain be thoroughly dry 
before threshing. 

The rough rice or paddy, as it is taken 
to the mill. has two coverings, a thin, 
close cuticle, encased by a coarse, thick, 
stiff husk. Milling consists in removing 
these coverings. In the process 20 lbs. 
of husks are taken from 100 lbs. of paddy. 


The grain is usually brought to mill in 
boats and taken from the boats by eleva- 
tors. The first operation the paddy 
undergoes in the mill consists in reclean- 
ing, after which it passes between milling 
stones, distant from one another by 
about two-thirds of the length of the 
grain. These tear off the husks, and, as 
the product passes over screens and 
bellows, the chaff and grain areseparated. 
The grain isnow placed in mortars, where- 
in the cuticle is removed by pounding 
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with pestles. When the cuticle is remov- 
ed, the contents of the mortar form an 
oily mixture of rice flour and chaff, This 
now passes over ‘‘flourscreens,” by means 
of which all flour is removed. The ‘‘chaff 
fan” is then used, and the rice delivered 
as clean grain is run into cooling bins. 
In the preceding processes so much heat 
has been generated that cooling is neces- 
sary. For about nine hours the grain 
remains in the cooling bin, after which 
one more separation takes place. By 
means of ‘‘brush screens” the large rice 
is separated from the smaller, and the 
little flour that has not yet beenremoved 
is brushed from the grain, The product 
is now ready for the final process-polish- 
ing. 

POLISHING.—The commercial article is 
always polished. This consists in giving 
the grain a glossy appearance, and makes 
much difference in the market value. 
The process that gives the gloss removes 
much of the most nutritious parts of the 
grain, including nearly all ofthefats and 
most of the flavour. The food value of 
rice flour is many times greater than the 
food value of the polished product. 
Polishing is effected by pieces of skins 
passing over the rice and by givinga 
thin, fine coat of paraffins Within a 
cylinder of wire gauze revolves a cylinder 
of wood, around which sheep-skins are 
tacked, wool inside. This gives a soft 
surface, over which tanned skin, worked 
to a velevt-like softness, is fastened. 
The grain, with a piece of paraffin, is 
put into the large cylinder, The cylinder 
revolves, and passing the soft surface 
over the grain gives the pearly lustre. 


Rick STRAW.—For a long time rice 
straw was regarded as waste and burned 
in the field. Sometimes it was used as 
fuel at the threshing mill, as is the custom 
still with some planters. This straw, 
however, has a practical food value. It 
contains proteins, fats and carbohydrates 
in such proportions as to be a good 
forage for stock. In recent years it has 
been baled and placed on the market for 
packing purposes. 


Cost.—The initial expenses are, of 
necessity, heavy. The average cost to 
do necessary grading and prepare clean 
ground is about 25 dol. peracre. Tim- 
bered land may be cleared for about 75 
dol. per acre. The cost, therefore, of 
converting timbered land into a rice 
field, with its canals, banks and ditches, 
is about 100 dol. peracre. To put the 
ground into condition, cultivate, harvest 
and prepare the grain for market costs 
the planter from 20 to 25 dol. per acre, 
For milling and handling by a broker, 
the expense the planter must meet equals 
about 20 per cent. of the value of the 
product. 


In the rice belt factors furnish the 
planters money at 8 per cent., and 
usually take a lien on the crop, real 
estate, farming implements and outfit. 
The crop is delivered to the factor, who 
sells it fora commission of 24 per cent. 
Planters who are not obliged to borrow 
money sell through a broker at an ex- 
pense of 14 per cent. 


LABouR.—Labour is done by coloured 
men and women. The prices paid vary 
but little, and range from 40 to 50 c. per 
day. Labour is generally given outin 
tasks at 40 to 50 ec. per task. Some 
planters contract with the labourers 
tora year’s work. The labourer receives 
@ given tract of land, usually an 
acre, on which to raise rice for himself 
and family, a cabin, wood and all the 
upland he wants for vegetables. For 
this he agrees to work one day of each 
week for a year or eight or nine months, 
and during the remaining time for a 
stipulated sum per task. 


All fields are laid off in half acre 
divisions, called tasks. To hoe one of 
these divisions or to plough three of them 
constitutes a day’s work. Harvest work 
is given out at 2 dol. per task. 


Good rice generally brings from 60c. 
to 1 dol. 15 ce. per bushel. It does not 
often sell for less than 60 ¢c., and seldom 
brings more than 1 dol. 15¢e. Upland 
rice is not so valuable as the lowland 
product, which brings about 20 per cent. 
more, Theupland culture in many parts 
of North Carolina has of late years been 
almost discontinued on account of the 
low price offered for the product, 


Before the Civil War the planter 
realised 4 or5 per cent. on his invest- 
ment in the rice business, valuing his 
slaves employed at from 500 to 800 dol, 
per head, and reckoning them as part of 
his investment. The planter now realises 
from 6 to 10 per cent. on the investment. 


DAMAGE BY SToORMS.—The principal 
and greatest loss sustained by the planter 
is due to storms. In 1803 all the fields 
along the Combahee, Edisto, Savannah, 
Ashpoo, Cooper, and many other streams 
were devastated by storms. The water 
beat against the banks and levees till 
they gave way, rushed in and rolled 
over the fields, destroying the grain, 
filling up ditches and canals, and creat- 
ing havoc generally. 


SELF-SET Rick.—In harvesting more or 
less seed falls to the ground, especially 
at places where sheaves have been 
stacked and along the driveway from 
the fields to the barnyards. The seed 
that is not destroyed by sprouting and 
burning remains in the ground and 
grows up with the following season’s 
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planting. The self-set plant. produces 
red rice, so called because of: the pink 
cuticle next to the kernel. The great 
objection to red rice is that it is so soft 
that it cannot be milled, and is, there- 
fore, unmerchantable. The grain 
seatters out readily, and, re-seeding the 
field, produces more and more of its 
In some instances it has increased 
so rapidly and taken so firm a hold of 
the ground that it has been necessary to 
leave whole fields idle for a year or more 
in order to free the ground from the 
intruder. 


To eradicate red _ rice the field is 
This 
sprouts the scattered grain. Late in 
the autumn, when it has grown up, the 
field is drained as dry as possible and 


then burned. 


Rick Prsts.—Ricebirds, blackbirds, 
grubs, maggots and worms are the 
principal pests of the rice fields. Of 
these, the most troublesome is the 
ricebird, commonly known in the north 
as the bobolink. Early in the spring the 
bird begins to migrate from the extreme 
south, and arriving in the rice belt about 
planting time, preys on the seed that 
has been scattered. Or, arriving a 
little late, when perhaps the crop has 
sprouted and shoots have been formed, 
the bird pulls up the plant, roots and all, 
and feeds on the sprouted kernels. Its 
stay inthe field this time, however, is 
short, as it moves on northward to nest. 


When nesting is over, and the young 
have become sufficiently strong, the 
flocks unite and begin their return to the 
south. They arrive in the rice belt 
about the middle of August. There- 
after, until their departure, there is 
trouble for the planter. The birds 
swarm on the fields in countless numbers, 
and are driven from one place only to 
settle down on another. If the grains 
have hardened before their arrival but 
little damage is done, but when the 
grain is “in the milk” great quantities 
are devoured, and the loss at times has 
been so great in places that it was 
found unprofitable to cut the grain. 
When the grain is palatable the invasion 
of these birds is ruinous. 


The preventatives employed against 
these birds are only palliative, and the 
expense incurred is considerable. Men 
and boys armed with muskets and shot- 
guns discharge blank cartridges to 
scare the birds away. Shot is seldom 
used as it damages the crop. One man 
imperfectly protects!'4 or 5 acres, and 
shoots about one quart of powder per 
day. Firing commences at daybreak 
and continues until night, These men 
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and boys are called ‘‘ bird-minders.” 
Small flags and _ kites, some with 
suspended looking glasses, are flown 
over the fields. Another method con- 
sists in placing a piece of stale meat on a 
pole in the rice field. This attracts 
buzzards. The ricebird, for a while, 
takes the buzzards for hawks and stays 
ata distance. Soon, however, the bird 
becomes accustomed to the buzzards and 
pays no attention whatever to them. 


When the seed is sown to ‘“‘meet the 
bid,” t.e., to be in the milk when the 
bobolink arrives, the entire crop will be 
destroyed if extraordinary care is not 
exercised on the part of the bird-minder. 
The average loss due to this bird is esti- 
mated in many places at 4 to 44 bushels 
per acre. The blackbird is always about 
and ready to forage. The damage done, 
however, is but little. 


ABANDONED LAND.—Much abandoned 
land lies along the southern rivers, 
where there is tide water. These lands 
are covered with a dense growth of 
marsh weeds. Many of these now aban- 
dened lands were once fields of industry 
and productivity. The soil is rich, and 
with proper irrigation and drainage 
would make good rice fields. Much of 
these tide water lands can be so re- 
claimed, and some of them are. Those 
that sold for 120 and 200 dollars per acre 
before the war can now be purchased 
for 50 cents to 1 dollar 50 cents per acre, 
so that if rice growing continues to be a 
success there is a good opportunity here 
for investments. 


Bykr-PRopvucts.—In the process of pre- 
paring rice for market the following 
products are obtained :— 


First.—Rice bran or douse, which is 
made in grinding the rough rice for the 
purpose of removing the hull or chaff. 
Itis made up of fine particles of rice 
splintered by the mill stones, and the 
eyes or germinal points of the grain. 


This is good feed for hogs. When 
mixed with wheat bran or other mill 
feed it is admirable for horses and 
cattle. 


Second.—Rice flour or rice meal, 
obtained in the process of pounding, and 
the skin (which lies between the chaff 
and grain proper), and the imnfature 
grains pulverised by action of the 
pestles. 


This isa most nutritious article, rich 
in fatty matter and cellulose. Having 
a sweetish, pleasant taste, it is relished 
by all animals. It is recommended for 
horses, mileh cows, sheep, cattle, hogs 
and poultry. It is best to mix it with 
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other feed for horses, as it is too rich by 
itself. It is recommended to begin with 
one-fourth rice flour, and after ten days 
increase to one-half. It may be fed to 
hogs the same as corn. 


Third.—Polished or crushed _ rice, 
obtained by applying great triction to 
the rice to polish and make it smocth 
and white. 


This is a fine white feed, filled with 
minute particles of rice. Though it does 
not contain so much fatty matter as the 
flour, it is reeommended as a strong food, 
particularly for hogs and horses. 


Rice Minuine Inpustry.—In a report 
issued by the Census Bureau, June 
23, 1902, and covering eighty establish- 
ments, it is shown that since 1880 the 
number of rice mills in the United States 
increased 264 per cent., capital 363 per 
cent., and value of products 178 per cent. 
This report noted that the increase in 
Louisiana and Texas was very marked, 
their production having advanced from 
75,758,856 lbs. in 1890 to 179,919,203 lbs. in 
1900. The statistics indicated that the 
industry is being transferred from the 
South Atlantic States to Texas and 
Louisiana, and later reliable statistics 
have pointed out a continued change in 
this respect. 


The growth of the rice industry in 
Texas is told in the following estimates 
of the acreage and production as far 
back as 1895, when its importance was 
first recognised :— 


Area. Quantity. 
Year. Acres. Barrels. 
1895 2,000 18,000 
1896 5,600 50,000 
1897 10,000 80,000 
1898 18,000 180,000 
1899 40,000 425,000 
1900 70,000 500,000 
1901 100,000 ... 950,000 
1902 200,000 Be, — 
1903 220,000 ..- 1,705,000 


It will be noticed that the area planted 
almost systematically doubled in each 
of these years until 1902. 


OTHER INDUSTRIES.—Besides rice mills, 
hulling and polishing the product, paper 
mills for utilising the straw and brush 
factories (for the roots of the rice plant 
make ‘good brushes), are some of the 
industries which follow in the wake of 
rice and its by-products. 

FEED VALUE.— Without going into the 
technicalities of the composition of food- 
stuffs, it is well to note that rice polish 
is practically the same as corn and meal, 
and, according to experiments conducted 
at one of the agricultural colleges, it 
was found that a ration consisting of 5 
Ibs. of rice bran, 11$ lbs, of rice polish 
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and 20 lbs. of prairie hay produced gains 
in excess of a ration consisting of 8 lbs. 
of corn, 74 lbs. of cotton seed and 20 lbs. 
of hay. 


FARMING FINANCE.—The following fig- 
ures on the expense and profits of a 
1,000-acre rice farm may be taken as 
accurate :— 

ESTIMATED Cost OF LAND IN TEXAS, 


IMPROVEMENTS AND HQUIPMENT. 


Amount 

Dollars. 

1,000 acres at 12 dol. 50 ce. peracre 12,500 
Boilers, engine and pumps erect- 

ed ready for pumping 6,000 

Necessary canal work 3,000 

Fencing F 600 

Levees outside and contour 500 

6 houses and stables ... 3,000 

24 mules ; 3,500 

6 sets of implements, harness, 

ploughs, discs, rollers 3,000 

6 wells and 6 lots 400 

Total investment 32,500 


The above estimate will vary in the 
price of the land, which may be bought 
cheaper. 


The estimates for the canal work, fenc- 
ing, houses, &c., are based on contract, 
that is, hiring everything done. 

If the farmers do this work themselves 


the actual cash expended would be 
reduced about 3,000 dol. 


Cost PER YEAR FOR OPERATING FARM 
AFTER IMPROVING. 


Amount 
Dollars. 
Feed for 24 mules, in addition to 
pasturage 500 
State and county taxes 100 
Incidental expenses ... 100 
Repairs 400 
Extra labour duri ing “planting | 
and harvest 1,000 
Interest on investment used as a 
sinking fund -- 2,000 
Fuel for operating plant 900 
Engineer 800 
Threshing and sacking 2,000 
Living expenses for six - families 
of, say, four each . : ,000 
12,300 
Seed rice ... Bia Bear nL 3450) 
Total annual expenses 13,650 


The above estimate is based upon buy- 
ing supplies and only hiring labour 
during planting and harvest time, six 
men, one from each family, working all 
the time. 
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Amount 
Dollars. 
900 acres planted in rice, yielding 
45 bushels of 45 lbs. each 
rough rice, per acre, sold, at 


HARNINGS. 


85 ec. per bushel 34,425 
Less annual expenses . 13,650 
Net income 20,775 


Dividing up the investment among six 
farmers, each farmer would pay 5,416 
dol. 66 c., and would own 166? acres of 
land, one-sixth of machinery, one-sixth 
of the canals, fencing and levees, one 
house, stable and well, four mules, one 
set of implements. Amount. 


Dol, c. 

The share of each farmer in the 
gross earnings would be _... 5,737 50 
His share of annual expenses ... 2,275 0 
Leaving net profit... 3,462 50 
Estimated cost of planting, irrigat- 
ing and harvesting 900 acres of rice in 

Texas by contract :— 


Per Acre |Amount, Total. 


Dol. ec. |Dollars.| Dol. c. 
Breaking the land) 2 0 on 1,800 0 
bloughing Wien di 1.593 0 
Discing O 644 580 50 
‘Harrowing O 47% 497 50 
Drilling O 375 337 50 
Seed 1 50 1,350 0 
Total cost of plant- 
ing aoe ee 6,088 0 
IRRIGATING, 
Fuel ee sop 90 
Engineer B ee) 300 
Repairs Sct non 100 
Labour dé 30 300 
————| 1,600 0 
Harvesting ASG 1,800 0 
Threshing andsack 2,000 O 
Total 11,488 50 


EXPERIMENTAL STATION.--A rice ex- 
perimental station has been established 
by the United States Government at 
North Galveston. It consists of 160 
acres, and is intended for a rice experi- 
mental and demonstration farm. A 
model up-to-date farmhouse has been 
built, and stables, granary and machin- 
ery buildings of the most modern 
design have been erected. 

In addition to testing the different 
varieties of rice, fertilisers, methods of 
cultivation, &c., a considerable amount 
of breeding of rice is done with a view, 
if possible, to obtain distinctively 
American varieties, of recognised value 
for planting, and more suitable to the 
soil, climate and conditions in this 


country. 
(To be Continued.) 
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THE DRYiNG OF COCA LEAVEs. 
By S. W, K. DE Jona. 
(Korte Berichten, Buitenzorg, Java: 
Abstracted by Hd.). 


Since cocaine merchants value the 
leaves by their content of the drug, it is 
important to know the best way to dry 
the leaf to preserve the alkaloid. 


Two separate samples, (a) and (b), were 
dried in various ways, with results 
shown in the following table :— 


i 2. 3. ae) WOE 6. 7. 


(a)h2ribw es — 2588) 2°28 —. 2°13. 1-52 

(b) 2°91 2:88 2°51 — 2:16 2:05 — 

1. Fresh leaf analysed. 

2. Leaf dried over lime. 

3 Do. in the sun for two morn- 
ings. 

4, Do at 40° C (104° F.) 

5. Do. at 60—75° C (140—167° F.) 

6 Do. 4 days in shade and then 


1§ hours in sun, 
first placed in_ boiling 
water and then in sun. 
From these results it is concluded that 
as drying over lime is impractial, drying 
in the sunis to be preferred, If the leaf 
must be artificially dried, this should be 
done at as lowa temperature as possible. 
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THE DANNI PALM. 


Of the many remarkable palms _ that 
flourish on the tropical littoral of India 
and the Kast, few are more valuable or 
generally interesting than the graceful 
feathery leaved Nipa fruticans. This 
species instals itself on the soft, dark, 
slimy mud of marshy land in the 
vicinity of the sea, which is subject to 
the direct play of the tides, The mean 
elevation of the major portion of the 
land on which it is most at home is well 
below the marks of high water; while 
in many of the localities of its instal- 
lation the tips alone of its leaves are 
visible above the swirling eddies of the 
flood. Onthe margins of the estuaries 
of sluggish rivers where the deposit of 
slit is so soft and treacherous as to 
scarcely afford foot-hold to man, and 
fringing the borders of tortuous tidal 
creeks upwards as far as the tides are 
felt, the Nipa palm, with its pert light- 
green fronds that seem to shoot up from 
the ooze itself, takes complete posses- 
sion of the soil. Along the coasts of 
Burmah and the Malay Peninsula and 
on the shores of the islands which lie 
scattered beyond them, wherever 
sufficient protection from the violence of 
wind and wave is afforded a locality to 
admit of the undisturbed deposition of 
silt upon it, patches of the species, pure 
or mixed, from forest near the sea. ‘The 
Nipa palm is gregarious of habit, and 
generally forms’ pure forests; it is, 
however, sometimes mixed when, with 
the exception of an occasional tangled 
cane-brake, its usual associates are 
species of the commoner Indian Man- 
groves, Rhizophora, Bruguiera, Avicen- 
nia, Ceriops, a scaly-stemmed, pinnate- 
leaved ornamental Date palm, Phoenia 
paludosa and the Pandanus furcotus and 
other Screw pines. Unlike the majority 
of tropical palms the Mipa fruticans 
has no true stem; it nevertheless 
developes a stem of rhizomes (under 
ground stems) as vigorous, extensive and 
aggressively exclusive as any to be met 
with in the vegetable world. Long 
before the plant will have arrived at 
maturity, the original rhizome that had 
developed from the base of the fruit 
which gave it birth sends out branches 
in various directions from the nodes at 
theends and upper surfaces of which 
rosettes and rows of bright-green fronds 
are successively thrown up above the 
ground. The secondary rhizomes, in due 
course, give rise to others from which, 
in turn, fronds spring upto meet light. 
Thus, in time, the land if suitable, is 
covered with a dense forest of the 


species. But for their pert habit of 
growth and cOmparative, shortness of 
the lighter green of the somewhat stiff 
and close set pinne, Nipa fronds resem- 
ble those of the coconut palm in its 
acaulous stage. 

When the plant attains to its fullest 
developments, the flowering spadices, 
which are closely enveloped in short, 
scaly, fibrous spathes, and borne at the 
ends of stout peduncles are, from time 
to time, given out at the bases of the 
fronds. The obovate, purple-brown, 
fibrous fruits which, in due course, form 
globose clusters are sessile, like those of 
the Palmyrah palm, but so crowded to- 
gether as to become flattened, curved, 
and sharply edged. They further 
resemble the fruit of the Palmyra in 
that, when they are immature, the grey 
albuminous lining of the nut forms a 
soft and jelly-like substance which 
furnishes a cool, agreeable, and refresh- 
ing esculent. Besides the young fruits, 
the pinnae of the fronds, in the localities 
in which the palm is abundant, are 
plaited into thatch for roofing purposes. 
The lower ends of the mature fronds, as 
well as the fresh larger spathes are 
valuable, though neglected, sources of 
fibre for brush and broom-making. But 
the most important and valuable product 
of the palm is its abundant nutritious 
sap or toddy. In the more accessible 
regions of its distribution this is ex- 
tracted in the following manner :—When 
a spadix, of which a single plant often 
bears three or four in the season, will 
have attained the limit of its elongation 
and begin to arch down with the weight 
of the expanding inflorescence, the latter 
is severed at its junction with the 
peduncle. The cut end of the peduncle 
is now tied round with fibre and inserted 
into the narrow mouth of an earthen 
pot. Owing to root and other internal 
pressure, the sap soon trickles into the 
pot, the contents of which are collected 
and stored. On account of the preva- 
lence of the tides, the operations of 
tapping and collecting the toddy have 
to be conducted between their ebb and 
flow. The toddy which, when freshly 


drawn, isa tasteless, insipid, clear liquid, © 


turns, by keeping, into a turbid intoxi- 
cant of acid bitter taste. At all times it 
is more liquescent than the similar 
product obtained from the _ coconut, 
palmyrah, or cargota palm. The toddy 
is either consumed as such, or it is 
distilled into an ardent spirit. This 
arrack, as it is distilled in Mergui, is 
characterised by a nauseating taste and 
acid odour, but does not, when drunk 
lead to the ready or complete inebriatio 
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caused by that obtained from any of the 
other Indian palms. Toddy <tor ne 
-manufacture of jaggery or“ gur 
collected in pots plastered with sltked! 
lime on the inside. The liquor, which by 
this means is rendered cool and sweet, is 
then boiled in iron pans. On becoming 
thick enough to just drip from the ladle 
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with which the mess is continually 
stirred, it is poured into flat earthen 
chatties in which, on cooling, it hardens 
into gur.—Indian Agriculturist, Nov. 
1, 1907. 

[This palm, known as Gin-pol, occurs in 
rivers near Matara and elsewhere in the 
South-West, and might be utilised.—ED,} 


TAMARINDUS INDICA. 
(TAMARIND.) 


[Dictionary of Lconomic Products, } 
Vol. VI., Pt. II. T. 28—50. 


THe USES AND COMPOSITION OF TAMA- 
RIND SEEDS. 


(By DAvip HOopPER, F.C.S.) 


TAMARIND SEEDS WIDELY USED As A 
FAMINE Foon. 


During an enquiry conducted in 
1908-04 by the Reporter on Economie 
Products to the Government of India 
on foods used in time of scarcity 
and famine, the seeds of the tamarind 
tree were submitted as articles of general 
consumption from no less than sixty 
localities. It has been known for many 
years that the seeds are occasionally 
eaten by the inhabitants, but it was lett 
for a systematic enquiry undertaken in 
all parts of India to reveal the extent 
and. importance of the use of these seeds 
as an article of diet. In continuation of 
Agricultural Ledgers No. 7 of 1902, Nos. 
4,5 and 6 of 1904, and No, 2 of 1906, and pre- 
paratory to the publication of a complete 
list of Indian Famine foods, the present 
Ledger deals with the description and 
composition, in this connection, of the 
abovenamed seeds. The tamarindis one 
of the most beautiful of the common 
trees of India, and is frequently planted 
in avenues and topes. It flowers pro- 
fusely in April and May; and the fruit 
ripens 10 the ensuing cold weather. <A 
large tree yields five or six maunds (411? 
—493: lbs.) of fruit. This is largely 
consumed, being a favourite ingredient 
in curries and chutnies and sauces, and is 
exported in bulk for medicinal purposes 
as East Indian tamarinds, The fruit is 
a large flat pod, from four to six inches 
in length, filled with acid palp, seeds 
and stringy fibrous matter. As sold in 
the bazaar, the fruits contain, in one 
hundred parts, the following proportions 
of pulp, seeds and fibre :— 


Pulp ... “e Be OD 
Seeds ... male Me 83879 
Shell and fibre ... Le ge 


DESCRIPTION OF SEED. 

It is thus evident that whenever the 
pulp is prepared for culinary purposes 
a large quantity of seed is removed, and 
in many of the town residences it is 
rejected as useless. The following isa 
description of the seeds taken from 
the ‘‘Pharmacographia”:— ‘The seeds 
are flattened and of irregular outline, 
being round, ovate or obtusely four-sided 
and about 6-l0ths of aninchlong by 3-10ths 


or more often slightly furrowed. The 
testa is of a rich brown, marked on the 
flat sides of the seed by a large scar or 
areole of rather duller polish than the 
surrounding portion which is somewhat 
radially striated. The seed is exalbumi- 
nous with thick, hard cotyledons, a short 
straight included radicle and a plumule 
in which the venation of the leaves is 
easily preceptible. The testa of the seed 
abounds in tannin, and after long boiling 
can be separated, leaving the cotyledons 
soft. The latter have a bland mucilagi- 
nous taste.” One hundred seeds weigh 
75°88 grams; the average weight of a 
seed is therefore 117 grains. 
USES. 


Tamarind seeds are universally eaten 
by the poorer people of India during 
times of scarcity and famine, and 
are occasionally eaten by others at 
ordinary times. The seeds have been 
received from the following places as a 
famine food. 


WHERE CONSIDERED A FAMINE FOOD. 


Madras :—Anantapur, North Arcot, 
Bellary, Bhadrachalum, Chinleput, 
Coimbatore, Cuddalore, Cuddapah, Gan- 
jam, Godavari, Kistna, Kurnool, Nilgiris, 
Vizagapatam, and Yellavaram. Central 
Provinces : Nagpur. 

Central India: Bhopal, Bhopawar, 
Gwalior, Jhalawar, Malwa, Merwar, and 
Shahpur. 

Bengal: Hughli, Monghyr, Manhum, 
Murshidbad, Ranchi, and Singbhum, 

It would appear that as a food tama- 
rind seeds are mostly consumed in the 
Madras Presidency and Central India. 
Kistna is the only place where it is 
reported that they are sold; the price 
given is six pies (4d) for a bag of about 
20 lbs. 

PREPARATION FOR CONSUMPTION. 


They are in great demand for the 
fruits by the Telegus of the Godavari 
district, and for this reason the tree is 
very valuable. For edible purposes they 
are first roasted or soaked and boiled in 
water to remove the outer skin. After 
soaking in water, the brown skin is ea’sily 
removed as in the blanching of almonds; 
and the white kernel is tolerably pala- 
table. The kernels are dried in the sun, 
or roasted over fire, and ground into 
flour, This flour may be at once made 
into cakes or chupattis, but when other 
cereal flour is available they are mixed 
in some suitable proportion before being 
baked into bread. In Ranchi the seeds 
and rice are fried and powdered and 
made into balls and eaten by the poorer 
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classes. The Sonthals combine these seeds 
with mahwa flowers in their dietary. 


STATED INJURIOUS EFFECT, POSSIBLY 
DUE TO HUSK. 

It has been reported from some dis- 
tricts that tamarind seeds used alone 
produce untoward effects. For instance, 
it is said that in Bhopal they produce 
depressing effects. In Anantapur and 
Cuddapah they cause constipation; in 
Bellary, North Arcot. diarrhoea; and 
Jhalawar, inflamation. There is no 
doubt that if the husks are not entirely 
removed they are liable to cause irrita- 
tion from the astringent and fibrous 
matter they contain, but, as will be seen 
from the analysis of the almonds 
themselves, they are comparatively 
nutritious and free trom mechanically 
disagreeable ingredients. 


MEDICINAL USES. 

The seeds in some districts are 
regarded as medicinal. They are 
powdered and given tor rheumatism 
in the Hindu system of medicine, 
and are administered for herpes 
according to the Yunani system. Some 
people regard the seed as_ stomachic. 
According to Wight a paste made of the 
seeds simply smeared on the skin has 
the property of promoting suppuration 
in indolent ulcers. They are also said to 
form a convenient poultice for boils. 
The powdered seeds boiled in a small 
quantity of water make a tenacious glue 
or size used by wool-weavers, saddlers 
and book-binders. This is used to dress 
country-made blankets. According to 
Nesbit, in Burma, silk thread is dyed red 
on being dipped into boiling water into 
which the seeds have been thrown. Fin- 
ally the seeds boiled to a glue are said to 
form astrong wood cement. 


COMPOSITION. 
_ Analysis was made of the entire seeds, 
and also of the kernel without the brown 


covering. They had the following com- 
position :— 


Seeds. Kernels 
Water ... 10°50 9°35 
Albuminoids 13°87 18.06 
Fat bess 4°50 6°60 
Carbohydrates 63°22 62:88 
Fibre... 5°36 ‘66 
Ash 2°55 2°45 

100-00 100-00 
Nitrogen oe 2:00 2°89 
Phosphoric sue "40 55 
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There is a decided difference in the 
composition of the shelled and the un- 
shelled seeds. The shells contain the un- 
desirable constituents, namely, the tanin 
matter and fibre, and the kernels re- 
present a nutritious food, white in ap- 
pearance and with no disagreeable odour 
and taste. 


OIL: ONLY PRESENT IN SMALL 


QUANTITIES. 


A statement appeared fifty years ago 
in the Journal of the Agri-Horticultural 
Society of India (Vol. IX., 1857,1856), that 
a certain Captain Davis in experimenting 
with some jungle seeds pressed some 
seeds of the common Indian tamarind 
and obtained an oil of a fine amber colour 
which he thought would prove a substi- 
tute for olive oil. The odour of linseed 
oil was attributed to the mill having pre- 
viously been used for the extraction of 
linseed oil. The oil was favourably 
reported upon by Babu Ramgopal Ghose, 

These statements were repeated in 
Exhibition Catalogues and_ standard 
works in oils, as that of Brandt, who 
states that the seeds contain 20 per cent. 
of oil of a thickly fluid nature. Another 
writer expresses regret that the oil has 
escaped the attention of natives. But 
no blame is attached to the natives of 
this country. Tamarind seeds are not 
oil seeds. It was pointed outin ‘“ Phar- 
macographia Indica,” 1890, that the dry 
seeds yield no oil by expression, and by 
solvents the yield was only 3°9 per cent. 
In the above analyses the seeds are 
shown to yield 4°5 per cent., and the ker- 
nels 6°6 per cent. of oil, a portion not 
much above that found in the pulses, 


NATURE OF OIL. 


The oil obtained by ether is thick and 
light yellow in colour. It solidifies at 
15°C., and gave the following con- 


stants :— 
Acid value 0°84 
Saponification value 18°33° 
Iodine value 87:1 
Fatty acids a 94°9 
Melting point of 46° 


The fatty acids crystallised twice from 
alcohol afforded an acid melting at 74°5°, 
resembling arachidic acid of ground nut. 

Klaidin reaction gives a buttery con- 
sistence. The oil is semi-drying, forming 
a skin only after 12 days.—Agricultural 
Ledger, 1907, No. 2. 
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MISCELLANEOUS 


SIR HENRY BLAKE ON NATIVE 
AGRICULTURE AND THE 
CEYLON AGRICULTURAL 

SOCIETY. 


(Extract from Paper vead before the 
Royal Colonial Institute.) 


Butin considering the future welfare 
of the people, the present needs should 
not be neglected; and, while the popu- 
lation is on the whole as contented as 
any community known to my experience, 
and as law-abiding in its attitude to- 
wards the Government, it is evident 
that their material prosperity may be 
greatly enhanced if they can be induced 
to improve upon their present system of 
egriculture, and toadopt better arrange- 
ments for the disposal of their produce. 
It would be impossible in the time at 
our disposal to go into the question of 
land tenure. Suffice it to say that it is 
varied and complicated, as customs that 
in bygone times could be dealt with by 
the arbitrary will of the king, and diffi- 
culties settled by a word, have been 
accepted and legitimised by the British 
Government in the Ordinance 12 of 1840, 
by which for the first time definite and 
inalienable rights of property were con- 
ferred upon all owners then in possession. 


THE CEYLON AGRICULTURAL SOCIETY 


was formed by me in November, 1904, 
after I had visited the greater portion of 
the island. Its object was to bring all 
classes down to the smallest cultivators 
into closer touch with the Government, 
with each other, and with the scientific 
staff of the Botanic Department, for, if 
any improvement was to be hoped tor, 
science must go hand in hand with 
labour. The central society was formed 
of all the members of the Legislature, 
some of the principal inhabitants, EKuro- 
pean and native, of each province, and 
all the members of the staff of the 
Botanic Department. Local societies 
were formed by voluntary action in 
every part of the island, and were 
affiliated to the Central Board of Agri- 
culture. They receive all the publi- 
cations of the Society, and every infor- 
mation that can be of use to cultivators is 
sent out in thousands of leaflets in 
Sinhalese and Tamil to the local societies. 
Every member pays a subscription, and 
the feeling of self-respect is preserved. 
Instructors are appointed by the Central 
Board, who, on invitation, are prepared 
to attend any meeting of local societies, 
and give practical instruction upon any 
matter under consideration, and the 
staff of the Botanic Department, who 


from the first have placed their services 
unreservedly at the disposal of the 
Society, answer readily any questions 
submitted to them, and of themselves 
issue valuable advice that strikes the 
director, the chemist, the mycologist, or 
the entomologist as veing of service on 
the general question, or in the event of 
the oeccurrence of a pest or disease. The 
result has been quite equal to my ex- 
pectations. I will not say. beyond them, 
for my experience has shown me that, if 
the people believe that there is a bona 
fide anxiety to assist them, they will 
respond. In May, 1907, the latest date 
for which I have statistics, there were 
1,200 members of the Central Society, 
and fifty-two local branches had been 
established with an aggregate member- 
ship of 4,000. Numbers of native gentle- 
men came forward, some giving con- 
siderable sums, others sufficient areas of 
land for experimental stations, and ex- 
periments were in progress that cover 
the.entire ground of rotation in paddy 
fields ; and on high ground, the introduc- 
tion of new products, such as date 
palms, sisal hemp, salt bush for fodder, 
Australian and American maize, &ce., 
and the improvement of paddy by the 
introduction of the best new varieties, of 
cotton, of tobacco, of arrowroot, of 
cassava, and other numerous products 
hithertc neglected. Experiments are 
also being made in widely separated 
districts of the effects of artificial 
manures generously supplied free by 
Messrs. Freudenberg & Co., of Colombo. 
Sericulture and apiculture are also re- 
ceiving attention, and results in all these 
matters are brought before the people 
by agricultural shows organised by the 
local societies, with the co-operation of 
the Central Board, the judges being 
supplied generally from the staff of the 
Botauic Department, and pains being 
taken that prizes are only given to the 
actual growers of the exhibits, In these 
shows the people take a deep interest, 
and the competition is very keen. 
Co-operation has made _ considerable 
strides, and I look forward toa great 
extension of the principle. The Central 
Board of Agriculture has made arrange- 
ments for the receipt in Colombo of 
consignments of cattle, agricultural pro- 
duce, or fruit from local societies, and 
for their sale by auction or in the 
markets, and this arrangement has 
worked weil. In two or three districts 
Co-operative Loan Societies have been 
tormed with entirely satisfactory results. 
In this direction I have been urged from 
time to time to establish Government 
Loan Banks, but I have refused, for I 
am satisfied that any practical success 
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in the agricultural movement must be 
secured by insisting uvon the principle 
of self-help. If you want to ruin a man, 
body and spirit—to take the spring from 
his muscles and the stimulus of necessity 
from his mind—give him something for 
nothing. A Co-operative Loan Bank is 
creative, a Government Loan Bank is an 
object for predatory attack. The one 
stimulates prevision, industry and sense 
of responsibility, the other induces ex- 
travagance and carelessness ; for it may 
be broadly asserted that no Eastern 
peasantry. probably no peasantry, would 
regard a Government loan in the same 
light as an advance made by his neigh- 
bours and co-partners, who will have no 
nonsense in the matter of repayment. 
The Agricultural Society is being 


WORKED WITHOUT EXPENSE TO THE 


PUBLIC REVENUE 
save the modest grant of £2,000 made 
annually to it. 1 regard it as one of 


the most hopeful factors in the future 
progress of Ceylon. 


LITERATURE OF ECONOMIC 
BOTANY AND AGRICULTURE. 


By J. C. WILLIs. 


Pomegranate.—Pomegranate. 
Bull. 1900, p. 106. 
Ewers on alkaluids of bark, Just’s 
Jahresb. 27, 1899, IT, p. 19, 


Potato.—Potato diseases of India. Agr, 
Ledger Pest Series. 
The preparation and_ use of dried 


Jamaica 


potato. Imp. Inst. Bull. I. 2, p. 77, 
1903. : 

Degeneration in potatoes, Kew 
Bull. 1907. 


Prickly Pear.—The uses of the prickly 

pear. Ind. Gard. 24 May, 1900, p.340. 

Analyses of prickly pear. Agr. Gaz. 
N.S. W. XI. 1900, p. 671. 

The use of prickly pear as fodder. 

Bull. 4 Centr. Agr. Comm. Madras. 


Psophocarpus.—Goa beans in India. Agr. 
Ledger. V, P. Series 96, 1906. 
Manila bean in Jamaica. Jam. Bull. 
May 1907 p. 89. 
Psophocarpus tetragonolobus. ‘‘7.A.” 
Aug. 1907, p. 182. 

Pterocarpus.—P, tinctorius Welw. Tro: 
penpfl. July 1899, p. 340. 

P. Marsupium. Agr. Ledger Med. 
Series, 15, 

Pulses.—The Cultivation of pulses in the 
Assam valley, Agr. Ledger V. P. 
Series, 74. 

Quillaja.—Quillaja and its 
Gard. Jan. 1904, p. 11. 
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Rafia.—Rafia fibre in Madagascar. “ T.A.”’ 

July 1901, p. 59. ; 

Rafia fibre in Madagascar, Ind. Agri. 
May, 1904. 

Der helle und der dunkle Rafia-bast 
von Madagaskar. Sadebeck. Engl. 
Bot. Jb. 26, p. 369. 

Raffiavezel. Ind. Mere. Dec., 1905, p. 


896. 

Le Rafia. Bull. Jard. Col. 1905. 

Die Raphiapalmen und ihre Verwen- 
dung. Der Pflanzer. Aug. 1907, 


p. 161 


Rattan.—Rattan industry of Rheims, 
Kew Bull. 1899, p. 200. 
Rotan. Preyer in Tropenpflanzer, 6, 
1902, p. 12. 
Rattans. Ridley in Str. Bull. IT. 1903, 
p. 129, 157. 


Rauwwolfia.—R- serpentina. 
Mere. June 1900, p. 383. 
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RECENT ARTICLES 
LITERATURE. 


Under this head we propose to give 
from time to time the titles and places 
of articles in the literature of Economic 
Botany that have lately appeared. 
Anyone interested can consult these in 
the library at Peradeniya. —Ep. 


The tuna as food for man.—U.S. Dept. 
Agr. Bureau Plant Industry, Bull. 116, 


Note sur le Haricot de Birmanie. (Pso- 
phocarpus tetragonolobus)—Bull. Jard. 
Colon. 7, 1907, p. 429. 


Tobacco growing in the Philippines.—- 
Bea of Agric, Manila, Farmer’s Bull. 
15. ; 


Jute experiments, in Bengal.-—Indian 
Agriculturist XXXII, Dec. 1901 p. 359. 


IN THE 


INDIAN AGRICULTURE. 


By Henry STAVELEY LAWRENCE, I.C.S., 
Director of Agriculture, Bombay. 


[Paper read before the Indian Section 
of the Society of Arts on Thursday, 
January 16th, 1908. ] 


There is scarcely any subject, even in 
the wide field that India presents for 
controversial treatment, on which you 
will find somuch divergeney of opinion 
and such extreme contradiction of 
statement as on the subject of Indian 
Agriculture. The excellent Mountstuart 
Klphinstone, in the standard history 
which he published some seventy years 
ago, wrote :—‘‘ The nature of the soil and 
climate makes agriculture a simple art,” 
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and this view is still upheld by_ those 
authorities who maintain that the Indian 
peasant knows all that is worth knowing 
about the capabilities of his soil and the 
cultivation of the crops suited thereto. 


On the other hand, competent scientific 
observers lay stress upon the complex 
and difficult conditions of agriculture in 
India, point to the wonderful improve- 
ments which Western science has 
affected in Europe and America within 
the last century, and assert confidently 
that the same principles, when applied 
to India, will promote the efficiency of 
agriculture in a remarkable degree. 
This school would have us believe that 
their antagonists, eminent though they 
may be inall other branches of human 
knowledge and practical administration, 
yet have an insufficient acquaintance 
with the history of agriculture and of 
the progress of science. 


In every country the position of agri- 
culture is closely connected with the 
economic history of the people. It 
would clearly be impossible to place 
before you within the narrow limits of 
an hour’s lecture, a comprehensive 
account of the vast range of subjects 
which invite discussion; and I am com- 
pelled not only to confine myself toa 
few of the more salient aspects, but to 
treat even these with a wide generality 
of statement. I have drawn my illustra- 
tions chiefly from Western India, to 
which my personal experience extends, 
and since India is a continent, every 
statement must be taken as subject to 
numerous exceptions. 


INFLUENCE OF CASTE. 


The assumption that agriculture in 
India is a stationary art, stereotyped in 
the mould in which it was cast thousands 
of years ago, isa common misapprehen- 
sion. Itisno doubt true that in early 
days changes took place slowly. If the 
system established under the laws of 
Manu—whereby all society was divided 
into four sections, the Brahman (priests), 
the Kshatriya (warriors), the Vaisya 
(traders and agriculturists), and the Sudra 
(menials)—secured the tradition from 
father to son of the specialised know- 
ledge of agriculture in a distinct caste, 
and represented an advance on the 
primitive methods of nomad barbarism, 
it nevertheless tended, ata time when 
education was confined to Brahmans, to 
prevent the communication of ideas, and 
the transference of agricultural improve- 
ments from one tract to another. Every- 
thing in India hasits roots so deep down 
inthe past that this old-world system 
exercises a potent influence on the 
conduct of the people at the present 
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of the Brahman and soldier castes hold- 
ing themselves aloof from the practical 
administration of their estates, we are 
reminded that agriculture is scarcely 
mentioned in the voluminous records of 
the sacred books which prescribe the 
daily duties of Brahmans and warriors 
in minute detail. In certain tracts, in- 
deed, the belief is current that orthodox 
Brahmans are not permitted to engage 
in agriculture. Fortunately, these pre- 
judices are not of universal application, 
and are waning ; and where, as in parts 
of Western India, the Brahmans were 
compelled by the increase of their 
numbers to undertake secularised occu- 
pations, they brought agriculture to a 
very high pitch of perfection. 


This interesting fact deserves a mo- 
ment’s digression in view of the criti- 
cisms that are sometimes heard of the 
inefficiency of the Brahman as a man of 
business, and the futility of seeking his 
aid in the improvement of agriculture. 
It may be admitted that the Brahman 
will not turn to practical work in the 
field or laboratory except under the 
pressure of severe compulsion ; for he is 
not only as tenacious of his claims toa 
free maintenance by the community as 
the high-born classes of Western Europe, 
but also honestly reluctant to abandon 
the doctrines of his religion, which forbid 
the acquisition of wealth and enjoin 
abstinence and meditation in his closing 


years. The law of. self-preservation, 
however, has never appealed to the 
Brahman in vain. The _ intellectual 


pliancy which enabled him to incor- 
porate animistic beliefs in his philosophy, 


and to undermine the popularity of | 


Buddhism, will not fail him in the 
present crisis. 


There are evident signs that he re- 
cognises the overpowering constraint of 
the Material Age in which his lot has 
been thrown—that Kali Yuga—when 
“the usages and institutes of caste, of 
order and of rank, will not prevail, nor 
yet the precepts of the triple Veda.” As 
a hundred years ago Brahman soldiers 
took a conspicuous share in the conquest 
of India for the East India Company, so 
now Brahman students are preparing to 
play their part in the industrial and 
agricultural awakening of India. 


To return to the cultivator: the rigid 
distinction of castes, and the absence of 
guidance or control by the superior 
landlords have been the underlying 
causes of the variations in agricultural 
skill and the irregularity of pro- 
gress exhibited in homogeneous tracts 
throughout the country. But early re- 
cords, if scanty, suffice to show that in 
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spite of all obstacles, important chan ges 
did take place; and in proportion as 


India has been brought more and more 


closely within the influence of the forces 
that are binding the world together in 
an universal community of commerce, 
the rapidity of these changes has been 
greatly intensified. 


ANCIENT AGRICULTURE. 
Agriculture did not bulk largely in the 


‘earliest historical account of the trade of 
‘India, for we read that the Phoenician 


pilots of the fleets of King Solomon 
brought, from India, gold and sllver, 
ivory, apes, and peacocks. To the 
Romans, India furnished diamonds and 
pearls, silk, and spices, such as frankin- 
cense, cassia, and cinnamon for funeral 
ceremonies and the worship of the gods. 
Inthe Arab and Mogul period, cotton 
and sugarcane had come to the front ; 
three hundred years ago, pepper, spices 
and indigo aroused the rivalry of the 
Dutch, Portuguese and English mer- 
cantile companies. A century ago, the 
exports of the East India Company 
comprised cotton, silk, wool, gum, spices, 
indigo, and coffee, and were valued by 


- them at £23 million sterling. 


Last year the exports amounted to 
£105 millions, of which jute and tea—two 
new products discovered in the course 
of last century—accounted for £20 
millions and £6 millions respectively ; 
and other chief items were cotton £24 
millions, rice £12 millions, wheat £6 
millions. 


To the general rule that Hindu Govern- 
ments paid Jittle attention to agriculture, 
one important exception must be made. 
In Southern India irrigation was fostered 
by the remarkable system of tanks or 
reservoirs for the storage of water, and 
by the construction of anicuts in the 
deltas of the Madras rivers. In the 
dearth of historical memorials of Hindu 
rulers, the origin of these works has 
been forgotten; but the river canals 
can only have been undertaken by rich 
and powertul princes, while the storage 
reservoirs were probably created by 
village communities or wealthy critizens 
as acts of charity. In former days it 
was the custom for the local banker to 


‘ease his conscience, and seek the bless- 


ings of posterity by lavish expenditure 
on the provision of water and shade for 
the benefit of his village. With the 
modern assumption by the State of 
responsibility for these objects, and the 
new sense of security for the trans- 
mission of property by inheritance, this 
custom has fallen into abeyance. The 
motive, however, which inspired these 
benevolences, whether we call it public 
spirit or private charity, is not dead , 
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and if it could be brought forth once 
more into active operation, its effect on 
the promotion of agriculture would be 
incalculable. 


MOHAMMEDAN PERIOD. 


Let us now turn tothe period of the 
Mohammedan domination from the 
twelfth to the seventeenth centuries, 


The Moslem invaders, sweeping over 
many countries, showed a genuine appre- 
ciation of the good things in each, and 
carried out a most useful interchange of 
methods and products. From the Euph- 
rates and the Tigris they introduced 
into northern India and the Deccan the 
system of irrigation canals. Wherever 
they went, they either imported or im- 
proved the cotton-plant and the sugar- 
cane. In considering the claims of the 
Mogul Emperors to fame, we are apt to 
regard exclusively their military and 
administrative achievements, the splen- 
dour of their court, and the magnificence 
of their architecture ; and to overlook 
the credit they deserve for their intelli- 
gent patronage of agriculture and irriga- 
tion. But the great Baber—the contem- 
porary of our Henry VIII.—in his fascin- 
ating autobiography tells us himself 
of the interest he took in the trans- 
ference of sugar-cane from one tract to 
another, and in the cultivation of fruit 
orchards ; Jehangir again, in his me- 
moirs, makes a special mention of the 
introduction of tobacco, although in 
terms of disapproval; and from the 
records of Akbar we learn of the impor- 
tation from Persia of agricultural ex- 
perts. It is common knowledge that the 
English administration is closely model- 
led on the Mogul prototype, but it is 
interesting to find a precedent for the 
latest creation of English genius, the 
Department of Agriculture; and it is 
even possible that, if success is to be 
attained in the experiments now in 
progress for the cultivation in Sind and 
the Western Punjab of Persian dates, we 
may have to send to Persia for the 
lineal descendants of Akbar’s scientific 
gardeners. 


It is wholly unnecessary for me to 
remind you of the royal encouragement 
to agriculture in this conntry, but in 
India his gracious Majesty’s example 
does not as yet find many imitators. In 
Hindu States the ethics of rule do not 
inculcate this duty, aud in Mohammedan 
States the teaching of the Koran, that 
agriculture is of divine origin, receives 
scanty recognition. It is true that, when 
his Majesty as Prince of Wales founded 
the Imperial Institute for the develop- 
ment of agriculture throughout the 
Empire, liberal donations were obtained 
from India, but we hear little in India 
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of the practical interest and sympathy 
of native rulers such as is manifested 
by his Majesty in his constant attend- 
ance at, and participation in, agricul- 
tural shows, and his patronage of such 
enterprises as the British Cotton Grow- 
ing Association. 


COTTON. 


From the earliesc ages cotton has 
been one of the chief products of India, 
and some account of its history will not 
be inappropriate here. We need not go 
back further than the time of Alexander 
the Great whose admiral, Nearchus, 
wrote of the ‘“ fleeces that grow on the 
trees in India,” and we know now trom 
the researches of Sir G. Watt and other 
eminent scientists how accurate his 
description was, for in those days cotton 
was grown not asan annual plant but 
as a perennial tree. There is little 
doubt also that the outturn of these 
fleeces was exceedingly scanty, and was 
held in very high estimation. Thus, in 
China a cotton robe was one of the most 
valued possessions of the Emperor, and 
in India the Brahmans selected cotton 
to form the sacred cord of their caste, 
while they allotted hemp to the soldier 
and wool to the trader. To this day the 
sacred cord of the orthodox Brahman is 
taken from the Dev Kapas tree, the 
Holy Cotton tree, whichis grown as a 
perennial in gardens. 


It is probable that it was during the 
Mohammedan period that the most 
important discovery was made that the 
cultivation of cotton as an annual plant 
rendered it possible to obtain a far larger 
crop of lint, to refresh the soil by rota- 
tions, and to preserve the tree against 
ane ieee pests to which it is peculiarly 

iable. 


The Mohammedans also carried the 
knowledge of cotton cultivation from 
India to the Mediterranean and_ to 
Spain ; and it was from the Levant that 
the first supplies of cotton came to 
-make Manchester the emporium of the 
cotton trade in the early days of the 
Stuarts. 


At the same time the cultivation of 
the plant was begun in the United 
States from seed obtained both from the 
“Levant and from the West Indies, 
though 150 years were to elapse before 
the States seriously set themselves to 
export cotton to Hngland. As soon as 
the East India Company found them- 
selves free from the danger of annihila- 
tion in the wars of the eighteenth 
century, they turned their attention to 
the improvement of the cotton trade. 
In 1788 consignments of superior seed 
were imported and distributed through- 
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out the peninsula ; and steps were taken 
to compress and pack the cotton in bales. 
A few years later bounties were offered 
for improved samples of cotton. In 1813 
the first American cotton expert was 
despatched to India, and took with 
him a number of New Orleans saw- 
gins. In 1816 the export of cotton was 
encouraged by exemption from all the 
internal and expert duties then levied 
on the transport of produce in and from 
India. Tariff reformers are, no doubt,® 
aware that between 1803 and 1831 prefer- 
ential rates of import duty were levied 
in England, which in the latter year 
represented 4d. per cwt. on cotton trom 
British possessions, and 5s. 10d. on 
foreign cotton. 


Between 1816 and 1840 various measures 
were taken; bounties were given for 
certain qualities of cotton; seed was 
introduced from all parts of the world, 
and attempts were made to improve the 
native methods of cleaning the cotton. 


In 1840, ten American planters were 
brought to India, and were placed in 
charge of experimental farms in all the 
three Presidencies. 4 Their experiments 
were extended over a period of ten years, 
but it was found impossible to aeccli- 
matise American cotton to Indian con- 
ditions except in a small corner of the 
Dharwar district in Bombay. 


After the cotton famine of the Ameri- 
can Civil War many of these measures 
were repeated, but once more without 
success. 


Economic PROGRESS. 


This summary may serve to show that 
the cotton problem is not so easy of 
solution as enthusiasts at home are 
inclined to imagine, and that the Govern- 
ment of India are not open to’the re- 
proach sometimes levelled at them of 
indifference to the cotton interest. <A 
long course of disappointing failures led, 
by painful steps, to the adoption of a 
sound policy of economic progress. It 
was at length realised that the first need 
of the country was facility of transport, 
and the prcvision of organised agri- 
cultural enquiry based on the co-opera- 
tion of the people. In the first half of the 
last century there was no co-ordination 
in the experiments made in different 
regions; it is true that success was 
attained with such products as tea, 
indigo, and coffee, which offered a favour- 
able field for HKuropean enterprise in 
suitable climatic conditions, but Govern- 
ment possessed no skilled agricultural 
advisers to investigate and advance the 
cultivation of the staple crops. Some- 
times, as in the case of cotton, the mea- 
sures adopted met with active opposition 
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from the people, who saw no advantage 
in growing the superior quality of lint. 
The cotton exports of those days were 
barely five per cent. of the total produce, 
and the inferior fibre not only was suit- 
able for the internal consumption of 
India, but commanded an equal price, 
and was more secure in out-turn. What- 
ever the reasons may have been, it was 
reported that in many places the native 
capitalists employed men to go out at 
night and root up the American seedlings 
in the experimental farms, 


Up to 1850 the East India Company had 
paid little attention to roads, canals, or 
other public works. The Court of Di- 
rectors stated that their average. annual 
expenditure on all public works in India 
was about a quarter of a million sterling. 
An urgent demand sprang up for the 
construction of roads and railways. The 
railway mania in England was. at its 
height, and the English commercial com- 
munity raged with indignation against 
the apathy of the Indian Government. 
Those critics who complain now of the 
insufficiency of an annual Budget of 
£10,000,000 for the extension and equip- 
ment of railways would find consolation 
and support in reading the remarks of 
their predecessors, when it took fifteen 
years of negotiation to build the first 
fifteen miles of railway from Bombay to 
Thana, 


The famines that occurred then were as 
terrible in their results as those that 
preceded the establishment of British 
rule. In a petition presented to the 
House of Lords in 1853, we read: 


‘“ Famines occur decennially, some of 
which, within our time, have swept their 
millions away.... The living preyed 
upon the dead; mothers devoured their 
children, and the human imagination 
could'scarcely picture thescenes of horror 
that pervaded the land. In twenty 
months’ time 1,500,000 people must have 
died of hunger or of its immediate con- 
sequences. The direct pecuniary loss 
occasioned to Government by this single 
visitation exceeded £5,000,000 sterling, a 
sum which would have gone far to avert 
the calamity had it been expended in 
constructing thoroughfares to connect 
the interior with the sea coast, or districts 
where scarcity prevailed with those 
where human food was to be had in 
abundance,” 


The strong arm of the English adminis- 
tration has within the space of half a 
century banished these horrors into the 
abyss of oblivion, but it is well for us 
occasionally to reflect on the methods by 
which this humanitarian resolution has 
been accomplished and the fundamental 
conditions of its maintenance. 
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During this period of unbroken inter- 
nal peace, the energies of the Govern- 
ment have been devoted to the prosecu- 
tion of railways, roads, irrigation canals, 
and education—the four requisites which 
are equally essential to preservation from 
famine and the economic and agricul- 
tural development of the country. 


At a cost of some £250 million sterling, 
over 30,000 miles of railway have been 
constructed, of which two-thirds are the 
property of the State; metalled roads 
cover 37,000 miles, and unmetalled roads 
some 140,000 miles, and the annual ex- 
penditure on their extension and upkeep 
approximates £3,000,000. In irrigation 
works, the capital expenditure up to 
date amounts to £80,000,000, and 438,000 
miles of canals and distributaries irrigate 
an area of 16 millionacres. Incidentally, 
I may observe that the State assets in 
the form of railways and canals represent 
three-fourths of the whole public debt of 
the country. 


The policy thus steadily pursued has 
transformed the agricultural economy of 
whole provinces. I will mention a few 
instances only. When visitations of 
famine occur now, the people are spared 
the ultimate calamity of the absence 
of supplies of;food. The network of adja- 
cent railways brings an ample pro- 
vision of graininto the afflicted area; 
when all hope of.a harvest is at an end, 
and the labourer and small peasant 
can no longer find employment in the 
barren fields, they are secure of subsis- 
tence by labouring on the relief works 
organised by the State. Let me illus- 
trate the result of this change. In the 
famine of 1876-77 a corner of the district 
of Bijapur was cut off from the railway 
by 150 miles of difficult country; grain 
was scarcely obtainable, the peuple fled 
in all directions, and out of an area of 
360,000 acres 60,000 acres were utterly 
abandoned in the following years, the 
owners either having died or having 
been reduced to the class of landless 
labourers. Thirty years later, when a 
railway traversed this district, the same 
tract was smitten by an equally severe 
drought, but nota single acre fell out of 
occupation. No impediment to agricul- 
ture was comparable to the devastation 
caused by famine when villages were 
deserted and fields lay waste and 
untilled; and the protection conferred 
on the cultivator by the railway was 
the first step to the improvement of 
agriculture. 


Itis difficult for us now to imagine the 
days when the greater part of British 
India possessed no roads that would 
allow of the employment of carts; yet 
such was the case fifty years ago, when 
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except where navigable rivers provided 
a waterway, the whole merchandise of 
India was conveyed on pack-bullocks, or 
baggage-camels. Let us consider the 
cotton of Berar and the Central Pro- 
vinces. Bullocks carrying loads of a 
couple of hundredweight of cotton, 
used to march the whole of the four 
hundred miles to Bombay through 
districts where the animals. suffered 
from drought, and through hills where 
robbers pillaged the cotton. We can 
realise that the cultivator did not grow 
rich on his share of the price finally 
obtained. Even after the American war 
had raised the price over two shillings to 
the pound, the exports of these provinces 
amounted only to 270,000 bales, while in 
1905, with a price of 4id- per lb., the 
exports had increased by 900,000 bales, 
and the cultivation by 3,000,000 acres. 
Of changes in the methods of production 
no record is available, but the statistics 
show that an acre of cotton represented 
an export of 60 lbs. of lint in 1866 and of 
100 lbs. in 1905, and, however little 
reliance we may be disposed to place in 
statistics there are clear indications that 
a great advance in agricultural efficiency 
coincided with the development due to 
the construction of roads and railways. 


To the results of irrigation IJ will refer 
later on, but here, as an instance of an 
important change. I would quote the 
production of wheat on areas which 
have been reclaimed from the desert in 
the Punjab and Sind. Ten years ago 
India was not recognised as a source of 
supply for wheat for Europe; three 
years ago she exported over 2,000,000 
tons, almost wholly the produce of the 
irrigation canals, and furnished this 
country with a quarter of her total pro- 
vision of wheat. 


CO-OPERATIVE CREDIT SOCIETIES 
IN BENGAL. 


In the opinion of the Lieutenant- 
Governor, as expressed in the Resolution 
recently published, Co-operative Credit 
Societies in Bengal have reached a stage 
in which itis necessary to make arrange- 
ments for their future organisation. 
This conclusion does not imply that the 
movement has as yet attained large pro- 
portions. The fact is that ‘‘in the past 
three years nothing more than a com- 
mencement has been made.” Outof a 
population of 55 millions less than 15,000 
families are even now associated with 
these beneficent institutions. But the 
Societies are multiplying to such an 
extent as to make it evident that the 
Registrar will no longer be able to ex- 
ercise personal control over all of them. 


It may be asked why an additional 
Registrar should not be appointed. 
Doubtless this step will be taken if 
necessary, but the very essence of the 
Co-operative Society movement is that 
official control should be reduced to the 
narrowest limit. Most of the Bengal 
Societies are modelled upon those tound- 
ed by Raiffeisen and Schulze Delitzsch, 
the German reformers, who by means of 
co-operation rescued thousands of the 
artisans and the peasants of their country 
from the toils of the usurer. It is of 
little avail to introduce into Bengal the 
organisation devised by these men unless 
the spirit of their systems is also in 
some measure present. Now, though 
Raiffeisen and Schulze Delitzsch differed 
in some respects, they were agreed in 
repudiating State intervention and in 
rejecting State aid. The truth is that 
help given by the Government to those 
whose chief need is to learn how to help 
themselves is injurious and even demor- 
alising. Unfortunately in this country 
the Government were compelled to start 
the movement because India had pro- 
duced no Raiffeisen or Schulze Delitzsch 
willing to devote himself to the deliver- 
ance of the ryot from the money-lender. 
The lack of such men is still felt. ‘The 
great want,” writes Sir Andrew Fraser, 
‘is local organisers,—men resident in the 
districts, with an intimate knowledge 
of, and sympathy with, the people, who 
are themselves firm believers in the 
principles of co-operative credit. At 
present three such men have come for- 
ward, but at least one local organiser is 
needed in every district.” It is not easy 
to understand why Bengal should have 
produced only three men willing to serve 
their country inthis way. It possesses 
patriotism enough and to spare, and we 
have frequently heard that it is the duty 
of the patriot in these days to desist 
from talking and to work. Here isan 
opportunity of increasing enormously 
the prosperity of the country, not by 
adding to the wealth of a few, but by 
assisting every ryot to escape from the 
clutches of the usurer and to acquire a 
modest independence. Yet three men 
only have come forward to help. Such 
a condition of things seems almost in- 
explicable. Possibly the part taken by 
Government in starting the Societies has 
given the impression that they are 
State institutions, and unhappily there 
are many who will hold aloof from any 
enterprise which bears the official stamp. 
But it must be abundantly clear by this 
time that the Government are genuinely 
anxious to avoid all needless interference 
with this movement and to leave the 
people to their own devices. Sir Andrew 
Fraser’s resolution gives fresh proof of 
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the sincerity and thoroughness of this 
desire. In discussing the work of an 
organiser he says:—‘‘It is essential 
that its character should be non-official 
Formal inspections 
made with the object of detecting 
petty mistakes in the accounts are not 
wanted. Such inspections would do 
harm rather than good.” The note of 
sincerity is manifest here, for if there is 
one thing dearer to the official soul than 
any other, itis the detection of ‘‘ petty 
mistakes in the accounts.” Another indi- 
cation of the wish of the Government to 
respect the independence of these Socie- 
ties is to be found in their finances. The 
report of the Registrar shows that only 
26 per cent. of the capital of the Societies 
comes from Government sources, the rest 
being derived from zemindars, from 
investors, andfrom the locality. Insti- 
tutions which obtain three-fourths of 
their capital without Government help 
are surely not to be banned as official 
proteges, especially as the State would 
offer no opposition if its small share in 
the undertaking were to be paid off. 
We can only hope that, as the real 
character of the Societies becomes better 
known, Raiffeisens may be forthcoming 
by the score in rural Bengal. Failing a 
supply of suitable organisers, Sir Andrew 
Fraser’s suggestion of grouping village 
societies in District Unions may supply 
the necessary control over individual 
Societies. But the Co-operative Society 
should be strictly loeal, and it would be 
a great pity if this characteristic were 
marred by lack of public spirit among 
those competent to help. 


Ii. 


At first sight nothing could be more 
improbable than that Co-operative 
Credit Societies would prove successful 
in India, for, though the ryots are 
accustomed toa good deal of common 
action in the regulation of village life, 


they have not the reputation of reposing 


much trust in one another. But the 
unlikely has happened, and from Kastern- 


» Bengal, asfrom other provinces, there 


come glowing accounts of the very 
promising character of this new move- 
ment. Infact oneis almost led to fear 
that the official view ot the nascent 
institutions is somewhat too optimistic 
and tourge the need of a more cautious 
estimate of their success. One cannot 
but remember that at one time it was 
hoped that Co-operative Societies would 
work the economic salvation of the 
English labouring elasses. But though 
the Co-operative movement in Hngland 
has grown to great dimensions and has 
undoubtedly contributed largely to- 
wards making provident men more 
prosperous and independent, it has not 
20 
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yet abolished the middle-man and his 
profit. The difficulties which Co-oper- 
ative Societies in India have to overcome 
are still greater. To one of these ob- 
stacles the lLieutenant-Governor of 
Kastern-Bengal draws attention in the 
Resolution on the subject, when he says 
that it cannot yet be predicted in all 
cases how far the Societies ‘‘ will be able 
to withstand the determined opposition, 
evident through the report, which is 
being offered to them by that class of 
money-lenders who have for many 
years kept the cultivating classes in 
their clutches by a system of loans which 
forever preclude any chance of repay- 


ment.” The position of the bannia is 
one which is hard to assail. Extor- 
tionate as his exactions are, he has, 


unhappily, for along period been abso- 
lutely essential to the villager, acting, in 
short, asa kind of minor Providence who 
charges highly for his services. In 
hundreds of villages the ryot could not 
maintain himself until the harvest with- 
out the assistance of the bannia, and to 
get his daily food he is content to see 
himself becoming more and more in- 
volved in debt until his land, if he has 
any, passes out of his hands and he is 
reduced to the level of alabourer. The 
banniais not likely to surrender with- 
out a hard fight the profitable pro- 
fession which he carries on, and it is 
obvious that in the precarious position 
of the ryot and his existing indebtedness 
he has the means of applying almost 
irresistible pressure. Strange to say, 
however, though he has been to some 
extent successful in preventing the for- 
mation of Co-operative Societies, he has 
not contrived to break up any already 
formed. ‘‘The usual tactics to break 
the Societies have been employed,” ob- 
serves the Lieutenant-Governor, ‘and 
mony-lenders have refused to lend to the 
members in times of hardship, but in 
spite of this they have stood their 
ground, and, except in two cases, have 
worked at a profit.” This is one of the 
most satisfactory features of the Reso- 
lution. Apparently it is to be explained 
by admirable qualities which the ryot 
reveals in the new experiment. He is 
learning to trust his neighbour, while at | 
the same time he is evincing a business- 
like caution which leads him to take 
prompt measures against defaulters. 
That the Societies are well managed is 
shown by their financial result. They 
have not all been able to pay a dividend 
of 15 per cent. like the Shillong Society, 
but, as already indicated, all have 
worked at a profit with the exception of 
two which, through some misappre- 
hension, made no use of their capital for 
a large part of the year. The movement 
is, of course, at present in its infancy. 
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The total membership of the Societies, 
rural and urban, in Eastern-Bengal is 
only 3,451, a number which bears but a 
small proportion to a population of 
thirty millions. But the growth of a 
few years has been remarkable and the 
movement would seem to be on the right 
lines. There is arefreshing absence of 
official interference; indeed, the Registrar 
of the Societies is disposed to complain 
that they have been little inspected by 
District Officers. The Lieutenant-Gover- 
nor is, however, quite justified in 
pointing out that what seems a want of 
interest is really a proof of wise con- 
sideration for the welfare of the institu- 
tions. If they are to have a healthy 
development they must be conducted for 
the people by the people. Official inte- 
ference, with its repression of originality 
and its stamp of patronage would kill 
all the vitality of the Societies, while its 
place is now being takeu to great advant- 
age by the active assistance, in personal 
service and in money, of enlightened 
zemindars, Hindu ladies, and_ philan- 
thropic Mohammedans. If the movement 
continues to spread and thrive the 
Indian peasaut can have no better friend, 
for debt is the incubus which has hung 
most heavily upon him, and he will be 
another and happier man when, free 
from this thraldom to the bannia, he can 
secure his modest capital on  reason- 
able terms.—Indian Agriculturist, 
XXXII, No, 12, Dec., 1907. 


THE CHRISTIANA PEOPLE'S CO- 
OPERATIVE BANK, LIMITED. 


By THE Rev. Wo. T. TURNER, JAMAICA. 


The introduction of People’s Banks 
into Jamaica is due to J. T. Palache, 
Agricultural Instructor for the parish of 
Manchester, who wrote a series of 
articles in one of the local newspapers 
on the subject of Agricultural Loan 
Banks, dealing specially with the 
Raiffeisen system of rural loan banks, 
which was started in Germany about 
fifty-five years ago. He also outlined a 
scheme for a loan bank which, in his 
opinion, was suited to the conditions of 
Jamaica. These articles attracted a good 
deal of attention, and were afterwards 
published in pamphlet form and cir- 
culated in the island, chiefly in the 
parish of Manchester, 


Mr. Palache followed up his articles by 
expounding the syetem to the various 
branches of the Jamaica Agricultural 
Society in Manchester, and advocated 
the adoption of these banks as an aid 
to the peasant class of the population. 
The history of the growth of this system 
in Germany where it originated, in 
other countries in Europe, in Britain, 
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and more recently in Canada, may be 
said to be very remarkable, when there 
is taken into consideration its very small 
beginning, and its slow progress at the 
commencement. There are at present 
some 28,000 of these banks in EKurope 
alone, although the third bank was not 
established until twenty-three vears 
after the first one was opened. When 
the opposition the system aroused in 
some quarters, the very searching in- 
quiries that were made by a Royal 
Commission, and the rapid strides the 
system made after the Commission had 
reported, are taken into consideration, 
the soundness of the principle on’ which 
these banks are founded cannot be 
questioned. The success of these banks, 
in every country into which they have 
been introduced, diverse as the condi- 
tions pertaining in these countries are, 
strenghtens the conviction that the 
system is one that should succeed in 
Jamaica, especially seeing, as Mr. 
Palache has pointed out, that the cir- 
cumstances and conditions of the pea- 
santry of the island are just such as 
these banks have been found most fitted 
to help. The people are poor, their 
wealth is in their labour and in the soil, 
and they have hitherto been handi- 
capped by the very high rate of interest 
they have had to pay for the accommoda- 
tion given them in the way of advances 
on their crops, ete. It was but to be 
expected that the system would be 
spoken against by money lenders and 
others. Some, too, even of those who 
have to depend onthe people for their 
support, have said the system would 
never doin Jamaica because the people 
cannot be trusted. <A spirit such as this 
is not one calculated either to help the 
people, or to develop the industries of a 
country. To the writer, it seems that a 
system such as this, to aid the people 
in their finanaces, is a necessary corol- 
lary to the efforts now being made by 
Agricultural Instructors and others, at 
no small cost of money, to teach im- 
proved methods of cultivation and to 
improve the character of the stock in 
the island. While Mr. Palache must 
ever get the chief credit of introducing 
the system of Loan Banks in Jamaica, 
credit is also due to the Hon, W. 
Faweett, Director of Public Gardens and 
Plantations, for the efforts he has made 
in different ways to recommend its 
adoption in the island. As the result of 
Mr. Palache’s efforts, several of the 
branches of the Agricultural Society in 
the parish of Manchester took the matter 
up and started banks, adopting the pro- 
posed scheme in its entirety. Mr. 
Palache prepared all the necessary books 
and forms, the system obtained the sanc- 
tion of the Government and was regis- 
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tered under the Industrial and Provident 
Societies Law, 1902. From some cause 
or another all but one of the various 
banks that have started have ceased to 
exist, and it is supposed that the Christ- 
iana People’s Co-operative Bank, Ltd., 
is the only onein operation in Jamaica 
at the present time. This bank was 
started on May 22, 1905. The system 
was very carefully explained before the 
bank was started, and since its com- 
mencement, meetings have been held 
in some of the surrounding districts, and 
the benefits of the bank placed before 
the people. Although initiated in con- 
nection with the Christiana Branch of the 
Agricultural Society, the loan bank was 
started as an idependent concern, as 
some of the members of the branch did 
not approve of its policy. The number 
of members at its commencement was 
twenty, but three of these dropped out 
at an early period. In December, 1906, 
the membership was twenty-six, and 
there were also three depositors. This 
is not a large number, but it is believed 
that it will be largely augmented in the 
near future when it is found that the 
bank is firmly established, and when its 
benefits in giving loans are realized by 
the people. The share has been fixed at 
£5, and each member of the bank must 
bea holder of at least one share. The 
large size of the share, and the fact that 
it cannot be withdrawn, have prevented 
from joining many of those who would 
probably have done so had the share 
been fixed at £1, orif it had been pos- 
sible for members to withdraw from the 
bank after joining. The fixing of the 
share at the higher amount, while lessen- 
ing the number of those seeking to join, 
has had the effect of securing that only 
the most trustworthy and industrious 
men have become members. It is con- 
sidered better to have a small number of 
substantial men than a large number, 
some of whom are unreliable. While 
the shares cannot be withdrawn, they 
may be transferred from one to another, 
so that at death, or on leaving the 
island, a member will not lose all he has 
paid. We believe the time will come 
when the shares will be sought after, 
and will realize when sold more than 
their par value. The shares may be 
paid upat once, or by instalments. If 
the latter be adopted, the minimum rate 
of payment is 2s. per month. This gives 
four years to pay up the full amount of 
one share, and makes the payment of a 
share within the reach of every indus- 
trious man. Atthe present time, only 
two of the twenty-six shares are fully 
ae up. The monthly payments are 

eing well kept up, and there is not much 
over-due to the bank. The entrance fee 
is 2s. 6d.,a book of rules costs 2d,, and 
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a passbook 8d. This is all the outlay 
needed. The bank is managed by a 
Committee of five, and has a President, 
Seeretary, and Treasurer. All these 
officials are at present honorary. The 
members of the bank are men of high 
character and are among the most in- 
fluential men in the districts in which 
they live. They are chiefly Day School 
teachers, who firmly believe in the bank 
and the benefits itis able to confer on 
the people. The bank commenced to 
make loans in May, 1906, and seven have 
been made up to the present for ‘‘im- 
proving cultivation,” ‘‘purchasing stock,” 
and ‘‘ purchasing land.” The value of 
these loans is £38. The first one has 
matured and has been repaid. The 
period for which loans are made is 
restricted to six months. At present, 
the lending is confined to the share- 
holders, but as the bank grows, and 
more money than the shareholders are 
likely to require becomes available, the 
operations may be extended to outsiders. 
Already it has refused several applica- 
tions for loans to outsiders. The in- 
terest charged on loans is 10 per cent., or, 
roughly speaking, $d. per £ per week—a 
rate thatis surprisingly low to people 
who have paid 6d. or even 1s. per & per 
week interest. After paying all the 
initial expenses, the reserve fund stands 
at £1 18s., there are £20 in the Savings’ 
Bank, and £32 out on loan. Of course 
these are small sums, butit is the be- 
ginning of a new and untried system 
among a not too confiding people. The 
bank has existed since May, 1905, and is 
steadily, though slowly, gaining ground. 
When the shares are fully paid up, at 
the present number of members only, 
£130 will be available for the accon:mo- 
dation of the best of the small settler 
class in the district the bank serves. 
Before the bank was started, this class 
of the community had no means of 
raising small loans to help them in their 
cultivation except from the usurer with 
his exorbitant interest, andit is felt that 
there are many men of the small-settler 
class who are honest and industrious 
and worthy of all the help that can be 
given them towards working their way 
up to a better financial position than 
they now occupy. The bank is a deposit 
as well as a loan bank. A beginning has 
already been made in this direction, for 
there are three depositors at present, 
and itis believed that it should be of 
great service to the community in this 
way, seeing that many of the people, 
especially of the labouring class, have 
no secure place for putting their money 
at deposit. Itis hoped that people will 
soon realize this, 


5 ! and will come 
forward in large numbers as de- 
positors. These are some of the chief 
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features of the Christiana People’s Co- 
operative Bank, Limited, and there 
would appear to be no reasen why similar 
organizations should not be started in 
Jamaica and other parts of the Empire 
for the benefit of adeserving people.— 
West Indian Bulletin, Vol. VII, No. 3, 
1907. 


HINTS FOR SCHOOL GARDENS. 


We have received from the Imperial 
Department of Agriculture for the West 
Indies a copy of a useful little work 
entitled ‘‘ Hints for School Gardens,” by 
A. H. Kirby, B.a., Agricultural and 
Science Master, Antigua, which is 
published as No. 48 of the well-known 
Pamphlet Series. 


In the introduction the writer points 
out that the real purpose of instruction 
of school garden is not merely for the 
purpose of showing how _ to grow vege- 
tables, although this knowledge is 
gained incidentally, ‘‘ but it derives its 
value from its usefulness in training the 
intellectual faculties, especially those of 
observation and correct inference, and 
its power to do this is the best indi- 
cation of its real worth.” 


Throughout the work the writer 
appears to always keep the above 
object in view. 


He also advises that ‘“‘ pupils should be 
put through a good course of box and 
pot culture, and should thoroughly 
master the principles underlying it 
before they are allowed to proceed to 
the cultivation of plantsin pots.” This 
advise seems excellent, and as only a 
small outlay is required in box and pot 
eulture, this form of object-lesson might 
well be adopted in all schools, not only 
as preparatory to work in a_ school 
garden when the school possesses one, 
but also in those sehools which at present 
are unable to afford the initial expen- 
diture in establishing one. 


The first part is taken up with clear 
and concise instructions for carrying 
out the different operations in raising 
and subsequently caring for plants 
grown in pots and boxes. The rule 
given for performing each operation in 
this method of cultivation are followed 
by a brief explanation giving the reasons 
why the instructions must be carefully 
earried out if success is tobe attained. 

These short and clearly-worded ex- 
planations are in every way admirable 
and will serve to give the pupil a good 
acquaintance with the requirements of 
plants in general. In fact, the whole of 
this part forms an excellent introduction 
to the chief facts of plant phisiology, 
The boy who has gained some knowledge 
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of the way in which plants live, what 
they feed upon and how and under what 
conditions this food is absorbed has, 
apart from its educational value, already 
gained a sound grounding in the first 
principles of agriculture which cannot 
fail to be of great practical benefit to 
him later. 


Then follows a course of Preliminary 
Lessons for the commencement of plot 
work, which includes instruction in the 
formation of a school garden from the 
very beginning. The pupils are taught 
in the different lessons how to prepare 
and mark out the ground, ‘to plant 
hedges and to make up the plots and 
beds. The raising of seedlings for 
planting in the plots is assumed to have 
been learnt already in the lessons on pot 
and box cultivation. 


The third section of the pamphlet is 
occupied with special instructions for 
growing all of the ordinary vegetables 
and economic plants, sther than trees or 
shrubs. Here again it will be almost 
impossible to improve on the short, 
simple and precise directions given for 
each kind of plant, which include the 
distances apartand methods of planting 
and subsequent treatment, as well as the 
time usually taken for the crop to arrive 
at maturity, and the kind of soil which 
has been found to be the most suitable. 
A chapter on the various methods of 
Budding, Grafting, and Pruning, written 
in the same clear style, closes the work. 

The pamphlet can be thoroughly 
recommended for its general arrange- 
ment, clearness and practical utility, and 
we have no hesitation in pronouncing 
this work to be the best that we have 
met with, dealing with this subject. It 
should be in the hands of every school 
master who has anything todo witha 
School Garden. It is obtainable at the 
Daily Chronicle Office, and the low price 
of 4d. at which it is published will place 
it within the reach of almost anyone. 
Journal of the Board of Agriculture of 
British Guiana, Vol. I, Nos. 1&2, July 
and October, 1907, pp. 41-48. 


CHILDREN’S GARDENS AND THE 
PUBLIC. 


By FRANK M. MARSH, 


Superintendent of Schools, Fairhaven 
Mass, 


Iam always glad to speak upon this 
question of children’s gardens, because 
of the tact that it seems to me tobe a 
movement which perhaps above all 
others may be an entering wedge to 
really enrich the schoo] life of our boys 
and girls, and at the same time, plant 
roots and ideas which may result in a 
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more wholesome, more enjoyable, and 
possibly more profitable life. It is a 
clearly recognized fact that all our edu- 
eation in the past decade has been to- 
ward the city and toward urban condi- 
tions. This tendency has developed so 
many evils both in overcrowding the 
city conditions and in depopulating the 
country towns and villages, that it seems 
to me any movement which may serve 
asa check to the unwise migration to 
city and commercial and manufacturing 
centres may be worthy of encourage- 
ment. The whole snbject of better rural 
conditions and more wise use of the un- 
cultivated areas of New England would 
mean a happier and more profitable life 
for many of the young men and women 
who drift into the humdrum, unsatis- 
fying, and sometimes destructive condi- 
tions which they attempt to cope with 
in the crowded centres. It seems to me 
that these conditions may be checked at 
least, if there can be developed a more 
wholesome respect for rural life and 
more intelligent application of the 
efforts of young men and women to the 
cultivation of the soil and the establish- 
ment of attractive homes. After these 
most excellent papers which have just 
been listened to by you with so much 
interest, from the attention which has 
been given to this subject in the last few 
years, aud after many successful experi- 
ments ona small scale, I think there is at 
this time, not much need for argument 
in a gathering of this sort, in favour of 
children’s gardens or in favour of atten- 
tion to horticultural and agricultural 
betterment. When you stop to think 
how much of life depends upon the pro- 
ducts of the soil, how much of life is 
effected by environment, we can easily 
see that the time is not far off when 
there is to be a reaction, we trust, which 
will mean that more people, when pro- 
perly informed and guided, will prefer 
the safe and wholesome and comfortable 
conditions of the New England village 
and homestead, rather than the un- 
healthy and soulless employment found 
in mill or factory ; and itis for the sake 
of creating this better attitude and more 
intelligent understanding of the opportu- 
nities and enjoyments of rural or village 
life, that the study of gardening and 
horticulture in our schools should be 
introduced. I think we may fairly pre- 
sume that this is an assumption which 
will not be questioned. This topic, how- 
ever, calls tor discussion of the school 
garden and the public. The public of 
course may meanalmost anything. We 
might as well admit and recognize at 
the very start that the public or public 
opinion is a factor which has to be 
seriously considered. The schools are 
public schools. Ina way, they have to 
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be what the public demands, and what 
the public is willing to support. Hence 
it seems to me that the immediate pro- 
blem for children’s garden workers and 
for those that have horticultural and 
rural improvement schemes to advance, 
is to create an intelligent and proper 
attitude on the part of the public toward 
these movements. During the year we 
have been frequently asked how to make 
school gardens work successful, and the 
answer to such a question would have 
to be so varied for ditferent communities 
and for different individuals that of 
course we have been unable to give any 
satisfactory answer, and as I understood 
this to be a very informal meeting, I 
will take the privilege of offering a bit 
of testimony as to the introduction and 
progress of this movement in the town 
which I represent. Some four years ago, 
the superintendent caught a bit of inspi- 
ration from one of the original American 
school garden enthusiasts, the former 
chairman of this comaittee, and, after 
mulling the matter over, broached the 
matter to members of the school board. 
They at least could see no harm in the 
proposition, and in a way were led to 
become somewhat interested in it, pos- 
sibly with a little feeling of scepticism 
and doubt, but yet with some confidence 
that it might be worth while, and speci- 
ally because we were not to ask for any 
money out of the public treasury. We 
proceeded on faith, getting some of the 
boys and girls interested, getting a 
friend to plow, getting the President of 
the Improvement Association and other 
officers sufficiently interested to lenda 
hand with spade and fork in converting 
a rough corner lot near the school build- 
ing into a well-graded plot, and by quiet 
agitation developing enough momentum 
of opinion, to at least make some de- 
fenders of the movement when the first 
bit of ridicule and public doubt arose. 
For atime there was discussion on this 
side and on that, some were ready to ery 
fad, fad, and foolishness; others were 
ready to admit the excellence of the idea, 
while expressing feelings that it was 
impractical; others expressing interest 
and enthusiasm. I think probably this 
would be the normal condition when 
such movement was introduced anew. 
Next the children were inoculated with 
interest and ambition and hope, and 
this became contagious, and much work 
and much profit from this under- 
standing was accomplished by the 
children. Someone had to bear the 
brunt of the planting, someone had 
to see that conditions were such, 
that success was certain, and when 
everything was plotted and planted, all 
sorts of hopes and fears were entertain- 
ed as to what the results might be. To 
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make a long story short, the careful, 
orderly, and bountiful results were such 
that the sceptics and scoffers grew less 
and faded away, from the time the first 
shoots appeared, until the rough plot of 
ground blossomed with flowers and 
plants of many varieties, and teemed with 
vegetable growth which was both good 
to look upon and profitable for con- 
sumption. So well had the children done 
their work in the beginning, so faith- 
fully had they cultivated their growing 
plants, that some of the good ladies and 
interested men who had tried experi- 
ments in their own yards, thought there 
must be some sort of trick about the 
thing; some mysterious feature as to 
how it was done. Several people thought 
it must be inthe seed and at once in- 
quired where we obtained the seeds. 
After this successful summer there was 
no further opposition or criticism, and 
for the past three years many have been 
the kind words and comments, and 
generous has been the encouragement 
and attitude. The public confiden:e 
needed to be won, To do this, it was 
necessary to demonstrate the feasibility 
and the profit in such a movement. The 
Improvement Association which happen- 
ed to be made up of men and women 
who could appreciate the value of such 
a movement, were ready to make an 
appropriation, and by this time the 
school department was willing to pay 
for some of the necessary tools and some 
of the larger items. The next year the 
Improvement Association was only too 
glad to duplicate its contribution. The 
school department had no hesitation in 
paying part of the expenses of mainten- 
ance. ‘The Improvement Association, 
furthermore, was ready to extend the 
movement and expend more money in 
starting home gardens, and for two 
years has successfully carried on this 
work, creating a special committee to 
direct it. This year the school depart- 
ment, representing the public as it does, 
recognizes the fact that it is a legitimate 
expenditure from the public treasury to 
pay for the major part of the expenses 
of supervising and maintaining this 
department of school work, and I think 
itis safe to say that public opinion has 
been won in favour of children’s gardens 
at school and at home. The question 
has been raised by the previous speakers 
as to two very important features 
which now perhaps need attention 
more than others—First, the educa- 
tional value of the movement, which 
is generally admitted ; second, shall the 
colleges and normal schools provide 
better training for teachers who shall 
earry on this work. In _ discussing 
this matter of children’s gardens re- 


while an enthusiast with perseverance 
and careful study could win over public 
opinion in favor of the movement; 
it was not an easy matter to find 
such an enthusiast or such a teacher to 
carry out this work, and we ventured 
to suggest that the state of Massa- 
chusetts might better spend some of its 
money in the establishment in all our 
normal schools of departments or at least 
courses for the training of our teaching 
forces along these lines. Some of this 
work is done at some of the normal 
schools, but in tew is it done in sucha 
way as to really inspire enthusiasm on 
the part of the graduates or a board 
understanding of the aim and policy and 
general purpose of such a movement. 
It is too often touched so slightly that 
the graduate is not prepared to even 
introduce the work; is not prepared to 
help mould public sentiment; is not 
prepared to overcome the obstacles which 
are bound to appear. My contention is 
that the State can well afford for many 
reasons to create such departments in 
the normal schools and to make them of 
such interest and importance that some 
of the teachers at least will be capable 
and anixious as they gc out into the 
ruraland village schools to develop a 
more intelligent interest, a more 
generous attitude toward rural con- 
cdlitions, and a better knowledge of the 
possibilities and enjoyments of non- 
urban life. I say the State can better 


afford todo this than afford many other |, 


expenditures which will bring fewer 
returns. It has been said thatthe public 
school should aim to produce best men, 
best women; if you please, the best 
citizens possible. In a democracy the 
chief care of the State is to improve 
and train its members who are the 
foundation of the republic. Ihave often 
asserted that the home and family is 
the most potent and effective unit in 
our social and political life, and it is the 
improvement of our homes and the 
consequent love of home which the 
children’s garden movement engenders, 
that is to bring about the rewards for 
whatever is put into thismovement. I 
may have meutioned in your presence 
before, that there will be no lack of 
patriotism, genuine patriotism, on the 
part of the people who have homes which 
they love and which they will be willing 
to defend at any cost. 


1 am impressed with the fact that 
thousands and thousunds of dollars are 
expended by the State for immense 
armories and military equipment and 
expenses with all their pomp and glitter, 
and atthe same timel think of these 
armories as being used only infrequently 


cently, I ventured to point out that j,by afew. We can recall that the very 
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best fighting and the best defence that 
has ever been made was not done by the 
trained and richly equipped red-coats of 
Great Britain, but by the embattled 
farmers and home lovers of Charlestown 
and Boston and. Bunker Hill. As our 
late lamented Senator Hoar once said, 
“Times were When men were proud to 
strike for their altars and their fires, 
but you hear very little of men striking 
for their flats and furnaces.” The men 
who will be most anxious to defend 
their country, the men who will be most 
patriotic to stamp out the evils of city 
corruption and commercial crime, will 
not be the men who frequent the 
crowded cities and factories, who live 
like cliff dwellers in the high apartments 
of our great cities, but it will be the 
sturdy, home loving, patriotic citizen 
who has been kept in better tone and in 
a better environment in a homelike 
home, and has developed a higher appre- 
ciation of what life may mean. The 
State furthermore can better afford to 
give some thought to this phase of her 
development, sineeitis without question 
upon the soil and upon the country 
slums that humanity must depend for 
supplying the commodities which go to 
make up the activities of the city, and 
for supplying man _ with the necessities 
and comforts of life. The great pro- 
blem of the slums in our cities, and the 
great problem of the viilage and country 
slums may be improved by instructing 
these people as to the possibilities of a 
plot of ground properly cultivated, and 
when we think of our vast acres of 
Massachusetts land now unused, and the 
many who are practically starving in the 
crowded centres, it would seem a legiti- 
mate investment for the State to expend 
public money upon any movement which 
would tend to encourage the better 
appreciation and development of our 
agricultural and horticultural resources. 
The points which I should like to make 
are these: that the educational value of 
children’s gardens is becoming ques- 
tioned less and less; that public opinion 
as aforce has to be recognized and won 
in favour of this movement. To do this, 
the introduction of the movement must 
be well planned; the soil must be well 
prepared ; and the workers of the soil 
must be carefully inoculated with 
correct ideas and right attitudes and 
aims. Societies and associations with 
similar aims must be enlisted and 
drafted in aid of the movement. The 
newspaper can be a powerful force in 
advertising and spreading the news of 
the movement, but what is needed most 
of all is courage on the part of the State 
to provide as well for this phase of 
education in training teachers for this 
work as in training teachers of arith- 
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metic, of geography, or of language; 
that is the business of the State to help 
create a better attitude toward the 
betterment of rural and village con- 
ditions, and especially to train children 
to be mea and women who will organize 
such homes themselves will be enjoyable 
to old and young and be incentives to 
patriotic and loyal citizenship. We can 
teach civics and talk about citizenship, 
but weshall get very little civic right- 
eousness or undefiled patriotism unless 
we can establish a wholesome and 
nourishing background of excellent 
homes and home life, and I believe there 
is no other one movement which 
can be made to serve in the development 
of good homes and finer sentiments 
than the movement for better gardens, 
better home surroundings, and more at- 
tractive life away from the deadening 
influences of the factory and competition 
of the crowded city.—Transactions of 
the Massachusetts Horticultural Society, 
for the year 1906, Part II. 


SCHOOL GARDENING. 


By Lucy R. LATTER. 


School-Gardening, its place in educa- 
tion, should be the title of this article, 
for, owing to much uncertainty and 
difference of opinion on this point, there 
is a great deal of doubt among teachers 
and others as to the wisdom of taking 
gardening with school children at all. 
Such people see nothing init but another 
subject added to an already overcrowd- 
ed curriculum. They feel that unless 
the work be taken after school hours 
there is but little chance of sufficient 
time being obtainable, with the rest of 
the school work, for the children to 
really do the gardening. The chances 
are, therefore, that the bulk of the work 
must, in the long run, fall upon the 
teachers, snd more harm than good be 
done to the children and them alike. 
Let us see how the problem is to be 
solved that such an occupation as 
gardening may become a source of real 
pleasure and ever-increasing knowledge. 


There are two points of view from 
which the subject of gardening may be 
considered, namely, as a direct aim in 
itself, or, as but a means towardsa given 
end. It is because people have not real- 
ised the difference between these 
points of view and their relative value 
that so much confusion and disappoint- 
ment have arisen in taking gardening 
with school children. I hold that the 
duty of the ordinary school teacher 
is not to train all his or her scholars 
to be good gardeners, any more than 
to train them all to be good builders, 
painters, or the like, but so to use 


Miscellaneous. 156 


the art underlying any one of these 
traders as to awaken an all round 
intelligence in the children, and a love 
of the beautiful, the true, and the good, 
and at thesame time provide a means 
for healthy bodily exercise. 


Gardening as an art per se should have 
no place in any general scheme of educa- 
tion, and any attempt to force one for it 
must sooner or later lead to disappoint- 
ment, and probably even to the giving 
up of the work. The sooner we realise 
this fact the sooner shall we get school- 
gardening put on its only workable 
basis in the school-life of our children, 
that is to say, taken asa means toa 
givenend, that end being the all-round 
development of the child. Herein lies 
the solution of the question of gardening 
with school children. 


There is no more delightful or healthy 
work for children, or even grown up 
persons, than gardening. The digging 
and preparing of the soil, the sowing of 
seeds’ therein, the daily tending and 
watching of living and growing things, 
the observation of the natural pheno- 
mena which affect the life of the garden, 
all have a strong fascination for children 
of almost the tenderest age. By foster- 
ing this love and care of and for the 
things of Nature, we are not only creat- 
ing in the growing boy or girl a love for 
a healthy occupation which will safe- 
guard them against the ennui which so 
easily besets us, and cause other evils, 
but also doing much to secure them 
happy memories in later life. 

Experience proves ever more and more 
strongly that Nature teaching, or garden- 
ing, should be the centre point of all the 
other (secular) work of any _ school 
children up to, at least, nine years of 
age; and it should certainly have a 
large place inthe work of schools for 
scholars of more advanced age. Whatan 
admirable means it offers for the teaching 
of most of the sciences tothe growing 
boysand girls! In keeping, for instance, 
a record of the sun’s annual ‘journey ” 
in the heavens, the science of mathe- 
matics could be well applied with the 
senior scholars. They could be helped 
to find out the angle at which the sun’s 
rays touch the earth at given seasons 
and given latitudes; the ratio of the 
shortening and lengthening of shadows 
with the days and seasons, and many 
other interesting facts. In this way a 
living interest is given to what might 
otherwise be a dull science. How much 
more interesting wculd the cookery 
lessons be if the girls grew all the vege- 
tables they needed in little gardens of 
their own in the school play ground? 
How valuable the power’ thereby 
obtained of being able to go to market 


and discriminate between fresh and 
stale vegetables ! 


The way in which school-gardening 
can be made an integral part of the lite 
of a school has been fully worked out in 
my book ‘‘School Gardening for Little 
Children.” * Here I will, therefore, con- 
fine my attention to some difficulties 
which many teachers seem to experience 
in taking up school-gardening for the 
first time. And in dealing with these I 
may. perhaps, be pardoned for referring 
to what has been done in my own school. 

Our garden consists of a_ strip of 
ground 80 feet by 8 feet, divided into two 
portions, one portion being reserved for 
a kitchen garden, the other for a flower 
garden. These two portions are each 
sub-divided by transverse paths into 
eighteen little beds, so that the children 
can work quite easily upon all the beds. 
It is impossible for little children, at 
least, to reach over and garden from one 
end of a big bed. 


The garden belongs to the whole 
school. Each class has so many (six) 
beds on which certain children work for 
a year, and so follow the life story of 
some of the plants and creatures of the 
garden from beginning to end. Two 
children (a girl and a boy) work on a 
bed. They may have help from their 
comrades at any specially busy time, 
such as when the garden needs a good 
weeding after a long holiday. The 
children who do not own a bed in the 
garden any given year have plenty of 
indoor and window gardening. 

Annuals are chiefly selected for grow- 
ing, and all of these, as well as any 
animal inhabitants, and the various 
natural phenomena which affect the life 
of the garden, become, in turn, and in 
due season, objects of specific study 
with the children in school. As far as 
possible, plants and creatures of the 
same kind are also then kept in school, 
and specially tended and watched by the 
children who have no outdoor garden 
that year. 


Whilst it would be impossible with 
our method to study every plant as it 
comes up in the garden, the seeds, bulbs, 
etc., are always selected with regard to 
the subjects we propose to study speci- 
fically withall the children in ensuing 
seasons. Generally the plants are grown 
the year previous to the one in which 
they are grown to _ receive specific 
attention. This plan affords an excellent 
opportunity for the staff to get an inti- 
mate first-hand knowledge of such plants 
beforehand; and also for the children 
then to get a general impression of them. 
The Spanish Iris and the Flax are among 
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the subjects for our special consider- 
ation this year. We have grown both 
these plants in the school garden at least 
two years in succession, and so are 
familiar with their habits, ete. 

Although, however, these subjects are 
on the list for this year’s work, we shall 
rot take them ‘if, by any unforeseen 
chance, the sowings of this year in our 
garden fail us. 

We follow Nature. and wait until she 
is ready to give us of her bounty to try 
to learn something of her marvellous 
ways and workings. 

Hence, whilst it is well and possible to 
have a general prospective plan of work 
for the whole year, it is scarcely advis- 
able to attempt to make any detailed 
plans for all the subjects which are to 
be considered during the course of the 
year too long ahead before many of the 
things have, perhaps, even been planted. 
The growing plants, etc., often suggest 
details for a coming specific plan. 

Nature will not be controlled by any 
iron reckonings. We have, therefore, 
no day and hour specially reserved for 
gardening. On our time-table is the 
following note: ‘‘Groups of children 
for work in the garden with the head, 
or some other, teacher at least forty- 
five minutes a week, according to 
weather, and the needs of the garden.” 


The words “at least” suggest that 
much more time is given to the work on 
occasions, and this is the case. At some 
seasons the little gardeners may be out 
a whole afternoon ata time. Work may 
be done in the garden any morning 
during the time then allotted to the 
care of natural objects, during either of 
the two weekly Nature lessons, and any 
time in the afternoon,when the head 
mistress or a senior pupil-teacher is not 
engaged in any special work which might 
prevent either of them from being able 
to free theclass-teacher for the work, 
or from taking it themselves. This 
leads to a consideration of the question 
of the number of children which may be 
taken for gardening at a time by one 
teacher, and if only a small number, how 
the other children of the class are occu- 
pied the while. 

Itis impossible for one teacher to take 
gardening (if the children are really to 
do the work, and be interested in it) 
with fifty or sixty children. The mo- 
ment that is attempted the work is 
over-organised, and its value lost in drill. 
No one teacher can take gardening with 
more than eight or ten children at a 
time, except, perhaps, for such oper- 
ations as weeding and watering. Plants 
even of the same family set on the same 
day and at the same hour do not always 
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come up at the same time or in the same 
way. How much less so, therefore, 
plants of different kinds! Probably no 
two little beds require the same treat- 
ment at agiven time. It is hardly fair, 
therefore, to expect that any teacher 
should be able to direct such a multipli- 
city of operations as would be inevitable 
with a large number of children working 
at one time on their gardens, with happy 
results. 


Our children are consequently taken in 
small groups for work in the garden. 
The remainder of the class go on with 
the work specified on the time-table 
under the care of whatever teacher can 
be free for the time being. No obser- 
vations or sketches are made on paper 
by the children during the time they 
are out for the purpose of gardening. 
Such work is done afterwards, in or out 
of doors, as may seem best. The child- 
ren often go out alone to draw from 
Nature in their school garden. 


School gardening means without doubt 
a certain amount of trouble and plan- 
ning on the part of the teacher. She 
needs to be a most careful and skilful 
organiser, and a lover of Nature, in whose 
‘‘Hundred-gated Thebes every chamber is a 

door, 
A door to something grander, —loftier walls and 
vaster floor.” 


The value of such work as gardening 
to the children physically, intellectually, 
and morally, more than compensates for 
all the trouble and time the teacher has 
to expend upon it. Nothing is more 
delightful than to witness the joy of the 
children in the work, and their ever- 
increasing care and solicitude, not only 
for their own little school-gardens, their 
home and other gardens, but also for the 
creatures which they come across in 
them. The effect of this new attitude 
towards living and growing things shows 
itself further in the way in which the 
children behave towards each other, 
They unconsciously become gentler and 
more sympathetic in their manner, and 
rough play no longer appeals to them. 
This change must tell in the larger com- 
munity of society and materially aid in 
doing away with those impulses which 
find their bent in hooliganism. 


It is most gratifying to know how 
rarely any damage is ever done to the 
gaiden, although it is situated in a play- 
ground used daily by upwards of seven 
hundred children, and is wholly unpro- 
tected from intruders. An occasional 
footprint on a bed or a broken flower is 
nearly always to be traced to a new 
ehild, or to quite an outsider, who has 
never before been encouraged to love 
and protect some of the wonderful 
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things of Nature. But such children 
soon become ardent protectors of the 
tender flowers and plants. Thus, 


‘¢ Nature holds in wood and field 
Her thousand sunlit censers still ; 
To spells of flower and shrub we yield 
Against or with our will.” 


ae College Agricultural Journal, 
Vol. If, No. 8. Sept., 1907, pp. 107/109. 


A MESQUITE GROVE IN HAWATI. 
By CHARLES S. JUDD. 


A curious grove of mesquite exists on 
one of the islands of the Hawaiian group, 
and is interesting because of the fact 
that it was planted by horses. 


The mesquite (Prosopis juliflora) isa 
common tree of our South-western States 
and Mexico, where the people ‘‘ climb 
for water and dig for firewood,” or, in 
other words, tap the cactus for water 
and dig in the ground for the long, 
woody roots of the mesquite. 


The tree reaches a larger size and 
grows taller and straighter in Hawaii, 
where it goes by the name of algarobo, 
than in the South-west. It was intro- 
duced into the islands from California in 
1837 by Father Bachelot, and the original 
tree which he planted on the grounds of 
the Catholic cathedral in Honolulu re- 
mains to-day, although somewhat muti- 
lated to make room for anew business 
block. 


No other imported tree has spread so 
rapidly or has proved to be so valuable 
in Hawaii as the mesquite. Since its in- 
troduction it has spread over more than 
50,000 acres of what otherwise would be 
worthless land. It grows best on the 
lowlands, but by gradual acclimatization 
it now thrives at an altitude of 2,500 
feet. The tree is seldom found growing 
well on the windward side of the islands 
because the salt air blasts the foliage. 


It has become the principal fuel tree 
of the islands on account of its high 
calorific value, rapid growth, ready re- 
generation and accessibility to market. 
The pods, borne or the trees in immense 
quantities, are rich in nitrogen, and form 
one of the principal foods for the fatten- 
ing of cattle, horses, and other stock. 
The flowers furnish an excellent, clear 
honey, and most of the apiarists depend 
entirely on the mesquite for the pastur- 
age of their bees. 


The rapid spread of the tree in Hawaii 
is due entirely to cattle and _ horses, 
which do not injure the seeds in the 
eating of the pods, but rather prepare 
them for quick germination. 


158 


‘Horticultural Society in England, was 


Fes. 1908. — 
But to return to our particular mes- — 
quite grove. This is found at Kipukai, 
on the island of Kauai, in a semi-circular 
basin surrounded on three sides by high 
mountains and on the fourth by the open 
sea. The particular situation occupied 
by this grove is somewhat protected 
from the full sweep of ocean breezes by 
a line of high sand dunes which fringe 
the beach, The soil on the area is a rich 
loam composed of fine caleareous sand 
mixed with alluvial soil washed down 

from the hills. 


Corn was grown with great success at 
one time in this soil, but the owner de- 
sired a stand of mesquite trees on account 
of the rich fodder and fuel which they 
produce. Repeated attempts at planting 
the trees by hand met with failure, and 
so the ranchman hit npon the following 
novel scheme. He fed up a drove of 
horses on mesquite pods, and driving 
them through the pass over the moun- 
tains turned them loose on the area 
where the soil was in proper condition 
for the reception of the seed. 


The device worked like a charm, and 
complete success was obtained. To-day, 
seven years after the pod-fed horses 
were turned loose, about fifteen acres 
are covered with adense stand of mes- 
quite trees which average 30 feet in 
height and 6 inches in diameter. The 
crees are already Dearing pods abundant- 
ly, aud not only does the grove supply 
food and shelter for the stock, but also a 
copious supply of fuel in this barren spot 
where formerly the few inhabitants were 
compelled to depend entirely upon 
driftwood,—Forestry and Irrigation, 
Vol. XIII, No. 4, April, 1907. 


THE SMALL-HOLDINGS COMPETI- 


TION IN JAMAICA. 

By W. CRADWICK, 
Travelling Instructor in Agriculture, 
Jamaica. 

After several years’ work among the 
peasantry of Jamaica as an Agricultural 
Instructor, and connexion with many of 
the Agricultural Shows in the country, 
Tarrived at the conclusion that some- 
thing was required which would reach 
the peasant more directly and stir up in 
him a livelier interest in his everyday 
life. 

To this end, a plan, based on a competi- 


tion tor cottage gardens, which I had 
seen carried out by the Hawkhurst 
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drawn up. This was called the Small- 
holdings Prize Scheme, and was placed 
before the Commitee of the Experiment 
Station at Hope Gardens, with the sug- 
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gestion that they might use their influ- 
ence with the Jamaica Agricultural 
Society, in order to induce them to pro- 
vide the money necessary to put it into 
operation. 


Considerable delay occurred, but on his 
Grace the Archbishop taking up the 
scheme it was put into operation. On 
account of the preliminary delay, it had 
to be hurried in such a way as to make 
it fit into the financial year, and for 
want of proper personal advertising and 
explanation of its aims and objects, a 
good deal of suspicion was encountered. 
The entries for the first round of thé 
competition were, therefore. very small. 

The scheme as originally drawn up 
was published in the Jowrnal of the 
Jamaica Agricultural Society (Vol. V. p- 
14), and provided for prizes to be given 
for the cultivation of land and for the 
establishment of permanent or staple 
crops, to be competed for amongst small 
settlers and property headmen in differ- 
ent parishes of the island, 

Some persons opposed to the scheme 
attempted to makea great deal of the 
apparent lack of interest on the part of 
the people whom it was intended to 
benefit, pointing to the small number of 
entries as evidence that it was unsuited 
to our peasantry and would never gain 
their confidence. 

The lack of interest, however, was only 
apparent; the peasants’ suspicion of the 
scheme was real, and who could have 
expected it to be otherwise. The scheme 
was put into operation and was intended 
to benefit 2 class whose chief acquaint- 
ance with the Government was through 
the Tax Collector; and any scheme in 
which the Government had even the 
smallest share was necessarily associated 
in their minds with adeep-laid plan to 
still further increase their taxes. That 
this suspicion was not unconquerable 
was the firm belief of the promoters of 
the scheme, for they were convinced 
that a scheme which so _ thoroughly 
entered into the details of the daily lives 
of the people in their own homes would 
in time become exceedingly popular. 


The chief cause of the small number of 
entries during the first round of the 
competition was because the parishes 
were not sufficiently canvassed, and the 
scheme was not thoroughly explained to 
the people who were expected to 
compete. This was. borne out by the 
fact that in Hanover, the first parish in 
which the scheme was prcperly ex- 
plained, ninety people entered the com- 
petition. 


The ministers and clergymen of all 
denominations took up the scheme 
heartily ; the school teachers were per- 
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haps even more enthusiastic, and on the 
latter becoming competitors, in many 
districts, the last breath of suspicion was 
blown away. 

During the first round of the competi- 
tion, the judges came to the conclusion 
that the money would be more profitably 
spent if divided into a larger number of 
prizes. The Rules were therefore amend- 
ed to practically their present form, 
and are now as follows :— 

‘ Prizes will be awarded for cultivation 
of land, and the establishment of per- 
manent or staple crops. 

‘Only persons holding not more than 
20 acres of land to be allowed to compete, 
and the land entered for competition 
must be one piece, not divided by other 
persons’ property intervening; but a 
road, river, or gully may run through it. 

‘The residence of the competitor to be 
on the ground entered for competition ; 
and such residences and grounds to be 
situated near (within a stated distance 
of) a Main or Parochial road. 

The prizes to be allotted 
classes : 

Kirst Class Holdings not over 20 acres. 

Second ,, ae ene () Ff 

Third 29 oe) 39 BY 99 

‘No person to compete in more than 
one class, but competitors may select 
any class for which he or she can qualify, 
and no prizes will be awarded unless 
there are at least twice as many com- 
petitors as there are prizes offered. 

‘Prizes to be given in each parish as 
follows :— 


in three 


4th 5th 
Prize, | Prize, 


Ist | Qnd i 3rd 
Prize | Prize. | Prize. 


£8: di£ s."d: 
1st class hold- 
ings not | 
over 202../40 0/130 0/20 0/15 9/0150 
Qnd clagsa 
holdings 
not over 
10a. jad: Os) OF 1250 0: 
3rd class| 
holdings 
not over 
5a. ee kOe) 


110 0\10 0)0100 


111 0|L4 0/1 169/09 oO 


“No person to be allowed to compete in 
Class I unless he or she has five acres in | 
permanent crops such as coffee, cacao, 
oranges, grape fruits, Ames, coconuts; 
no one to be allowed to compete in Class 
{I unless he or she has three acres in such 
permanent crops; and no one shall be 
allowed to compete in Class III unless he 
or she has one acre in such permanent 
crops, 
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‘The judging will be conducted on a 
system of points as follows :— 


Permanent crops 
Catch crops Bre Ss 


Points 30 
; ihe 15 
Fences, gates, and general 


39 


condition of holding sie ie el 
Live stock we Nid Ve eo 
House A ape Hi eo eeuatl.() 
Sanitary conditions ete. ... er ELO) 


‘The method of cultivation and condi- 
tion of the crops grown, rather than the 
kinds of crops grown, to be considered 
by the Judges. Crops for which pre- 
miums are awarded need not necessarily 
have reached maturity, and points may 
be given for cultivation in progress, 
provided it is, in the opinion of the 
Judges, sufficiently advanced to admit 
of its being judged. The Judges to 
consider the circumstances of each culti- 
vation as well asthe cultivation itself, 
including the implements used. 


‘It should be competent for the Judges 
to withhold any or all of the Prizes if 
the Holdings entered tor competition are 
not considered of sufficient merit. 


‘Three months’ notice, at least, to be 
given before judging commences, and 
the decision of the Judges in all cases to 
be final.’ 


It is now four years since the competi- 
tion was put into operation, and the 
largely increasing number of entries is 
sufficient guarantee of the popularity of 
the scheme among the small settlers. 


With regard to the benefits of the 
scheme, I think these are so tar in excess 
of the money requixed to carry out the 
competition, that it is hoped that the 
Agricultural Society will see its way to 
keep tothat part of the original plan, 
which provided for the competition 
being held in every parish every third 
year, necessitating judging four parishes 
during two consecutive years, and five 
parishes in the third year, so as to em- 
brace the thirteen agricultural parishes 
during the cycle of three years. 


There is of course a great deal of very 
hard and laborious work to carry out 
the scheme properly ; nearly all the hold- 
ings are situated in the mountains; 
many of them in parishes such as Port- 
land, St. Thomas, St. Andrew, St. Ann, 
and St. Elizabeth, where they are 
situated on the tops of high hills and are 
such that very few of them can be ridden 
to. After a month or five weeks of such 
work, there is little energy left in the 
Judges for some time afterwards. 


If the competition can be so arranged 
that the people can rely on its taking 
place every third year, and the In- 
structors are able to hold up thisas an 
inducement before them, am quite 
conyinced that the present benefit of the 


competition would be more than double 
with the same expenditure of money. 
Continuity, which seems so hard to 
obtain, is the keystone of suecess in 
matters such as this. ; 


The great thing needed among our 
peasantry is stimulus to exertion. The 
Small-holdings Competition has supplied 
this in a manner which far exceeds even 
the most sanguine hopes. The amount 
of work which is put into a holding in 
the hopes of winning what after all can 
only bea very small prize, wouJd aston- 
ish any one in this audience who has 
not actually seen it. Pruning and clean- 
ing up of cultivations, grooming of stock, 
repairing of roads, walls and fences, 
tanks, and houses, white washing, and 
painting are what were expected; but 
when it is observed that new cultiva- 
tions established from the time of the 
first competition, men buying and keep- 
ing cows, new tanks, new walls, new 
gates, sanitary systems’ established 
where none were before, stables erected, 
and even new houses built in order to 
try and win these prizes, it must be 
acknowledged that this scheme has 
taken a hold upon the peasantry and 
acted as astimulant to them, the value 
of which can never be over-estimated. 


For the recent competition in St. Ann, 
Mr. Arnett and myself calculated that 
there could not have been less than £1,000 
worth of labour put into the different 
holdings competing. 

It isinteresting to hear the views of 
the competitors themselves. In the_be- 
ginning, the competitor was often met 
with who timidly asked for personal 
assurance that the Government did not 
intend to take away their places ; others 
were afraid taxes would be raised ; some 
thought that the shilling would have to 
be paid every year as long as they live. 
But pow it is found that although the 
suspicions are not entirely killed, they 
become less and less each year, and the 
comments are assuming an entirely 
different tone. 

I have perhaps left the most beneficial 
aspect of the scheme to the last, and 
that is the unrivalled facilities it affords 
for practical instruction. It gives an 
Instructor an excuse for going into 
places, and insures him a welcome, which 
{ think he would have looked for in vain 
for many long years, had it not been for 
the institution of this competition. The 
mere judging of the holding and award- 
ing of the prizes are as nothing com- 
pared with the patient inspection and 
pointing out in a friendly spirit the 
possibilities for improving almost 
every department of that which con- 
stitutes their home and home life. From 
this aspect alone, itis okvious that the 
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scheme is worth far more than the ex- 
penditure involved. 


In conclusion, it should be mentioned 
that this scheme breaks down the 
barrier of suspicion existing between the 
Government and the peasantry, and that 
the stimulus supplied by it is not by 
any means confined to the competitors, 
for the effects are often seen over whole 
districts. 


THE PLANTERS’ ASSOCIATION OF 
CEYLON, KANDY. 


(Extracts from Fifty-fourth Annual 
Report for the year ending 3lst Decem- 
ber, 1907.) 


In presenting the 54th Annual Report 
your Committee desire to congratulate 
the Association on the generally satis- 
factory conditions of the chief planting 
industries during the year under review. 


BRITISH IMPORT DUTY ON THA. 


An appeal has been made to the Pro- 
prietors of Ceylon tea estates by the 
Secretary, Anti-Tea-Duty League, for 
funds to carry on the campaign for the 
reduction of the Home Duty to at least 
4d. per pound, at which figure it stood 
from 1890-1900, before the additional war 
tax was imposed. 


This appeal has rezeived the endorse- 
ment of both the Indian Tea Association 
and the Ceylon Association in London, 
and your Committee would heartily 
commend it to the attention of all Tea 
Companies, Agencies, and other Pro- 
prietors in Ceylon. 


It is estimated that a subscription of 
£20 for every million pounds of tea 
produced would yield funds sufficient 
for the prosecution of the proposed 
campaign. 

A leading firm of London tea brokers 
write in connection with this subject :— 

“It may be well to point out that 
with a 5d. duty the annual increase in 
consumption, which ceased during the 
recent periods of high duties, has again 
been noticeable. 


‘There seems strong reasons for be- 
lieving that were there a return to a 4d. 
duty, there would be a still further 
increase in the use of Tea in the United 
Kingdom.” 

LABOUR. 


This perennial question has through- 
out the year engaged the earnest atten- 
tion of your Committee. 


The serious falling off in the number 


of immigrant labourers for the year: 


ending 3lst December, 1907, showing a 
total of only 55,724 as compared with 
an average of 103,000 during the five pre- 
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ceeding years is strong evidence that 
additional inducements must be offered 
to coolies to immigrate to Ceylon if she 
is to retain command of the free labour 
supply so essential to the prosperity of 
the Island. 


Free passages, increased pay or the 
issue of rice under cost price, estates 
bearing the loss, have been suggested as 
measures to attract labour, whilst the 
institution of estate kaddies and the 
keeping of individual cooly accounts in 
estate Check-rolls are becoming more 
general. The last named was the subject 
of a special recommendation from the 
London Association which was approved 
by your Committee. 


The desirability of legislation in con- 
nection with the unsatisfactory condi- 
tion of a considerable proportion of our 
present labour force owing to heavy 
indebtedness, leading to irregular work- 
ing and the increasing of bolting and 
the repudiation of estate advances, 
was considered by a special Sub-Com- 
mittee in un-official conference with the 
Hon. the Acting Colonial Secretary (Mr. 
Fowler) and the Hon. the Attorney- 
General. The resulting correspondence, 
&ec., has been circulated to all members 
of the Association, and a resolution on 
the proposed registration scheme is to 
be submitted to Government. 


Your Committee understand, though 
no official intimation has as yet been 
received, that it is the intention of H. E. 
the Governor to appoint a Commission 
to go into the whole labour question at 
an early date, and they trust that the 
labours of that Commission will conduce 
to a satisfactory solution of our present 
difficulties. 


PLANTING PRODUCTS: 
TRA. 


Hstates generally are in good heart 
where cultivation and manuring have 
been judiciously carried on, and to an 
extension of these operations, made pos- 
sible by the higher prices for tea, must 
be attributed the larger proportion of 
the increased shipments for the year 
which totalled 176,117,016 lb. of Black 
and 5,906,716 lbs. of Green tea. ; 


The season generally has been a 
favourable one for yield, though most 
districts suffered from a failure of the 
usual November-December rains. 


Manuring and forking the soil has 
made weeding a more expensive item 
than two years back, 


Where RuBBER has been interplanted 
in tea fields, the age of the plants, so far, 
has not had time to affect the yield pre- 
juically in the generality of Lows 
Country Districts. 
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There isa good demand for Tea Seed 
which means an increased area under 
cultivation, and in Rubber clearings in 
Uva we hear of tea being planted as a 
catch crop. 


The quantity of Ceylon tea sold on the 
London market in 1907 was practically 
identical with that for 1906, but the 
average price was nearly ld. per Ib. 
higher, viz :—8}d. against 77, 


On the Colombo Market the record 
quantity of over 1,000,000 packages were 
offered for sale, and the year has been 
remarkable for the high rates ruling for 
common teas, and for the fact that not- 
withstanding this there has been no 
weight of really undesirable low class 
tea manufactured: quality, generally, 
although not so good as the previous 
year, has been fair throughout, but 
really fine staudout teas have been con- 
spicuous by their absence. 


The feature of the year bas been the 
greatly increased Russian demand, this 
country having taken in all about 
26,000,000, lbs., of which about 9,000,000 
lbs. were dusts and fannings, conse- 
quently the latter have been higher than 
ever before, and fine kinds realized extra- 
ordinary high rates, the average price 
for these ranging from 66 cents to 76 
cents. 


This demand is anticipated again next 
year. 


The average prices have been consis- 
tently above those of the previous year, 
the average for the whole year being 
40°87 cents against 34°82 cents for 1906. 


The year closes with a very strong 
market, the statistical position showing 
that consumption is gradually overtak- 
ing production, and if no coarse plucking 
is resorted to, there is every prospect of 
as good or even a better market generally 
during 1908, 

Bonded stocks in London are low and 
duty-paid stocks are reported to be 
very small. 


The estimated tea crop for 1908 is 
178,000,000 lbs. distributed as follows :— 


lbs. 
United Kingdom 108,000,000 
Russia Ba 22,000, 000 
Other Countries 2,500,000 
America 14,000,000 
Africa : 1,250,000 
Australia... 24,000,000 
India ais 1,250,000 
China ie 10,000,000 
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GREEN TEA. 

This year has shewn marked progress 
in this branch of the Ceylon Tea In- 
dustry, notwithstanding the fact that 
prices have been very much higher, in 
sympathy with Black Teas. 

Production has shewn a distinct in- 
erease, and what is still more pleasing is 
the fact that shipments have also shewn 
a corresyonding increase. The higher 
prices have somewhat curtailed the 
amount of business which might other- 
wise have been done in the United States 
of America and Canada, where our teas 
have come into competition with Japan’s 
and China’s, and it is indeed gratifying 
to note that American shipment figures 
show that we have more than main- 
tained our footing in these markets, even 
although conditions have been somewhat 
adverse. Fortunately, the shortage in the 
Japan crop and the consequent higher 
prices for these growths assisted some- 
what Ceylon Greens to hold their own. 

Russian shipment figures are extremely 
encouraging, showing an inerease of 
over 100% against the previous season, 
and a steady increase is looked for in 
this direction in the future.. 

The total production of Green Tea for 
this year is aproximately 63 million lbs., 
against 43 million lbs. for 1906, It is very 
gratifying to note that increased atten- 
tion is being paid to manufacture, and 
this has undoubtedly helped to bring 
Cedlon Green Tea into favour. 

Steady perseverance in this direction 
will go a long way to ensure further suc- 
cess in the future. 


PUBLICATION OF DETAILED TEA PRICES 
AT COLOMBO SALES. 


Only the averages of the invoices sold 

are now published. 
Cocoa. 

The crop for the year was 92,500 ewts. 
being the largest yet shipped in any one 
year by 23,000 cwts., but this was in some 
measure due to the late ripening of the 
1906 crop and the consequent inclusion 
of a larger proportion than usual. in the 
shipments for 1907. 

Prices have been satisfactory through- 
out the year occasionally reaching a 
very high figure, aud although it is un- 
likely that these fancy prices will be 
maintained, still a study of the figures of 
production and consumption point to 
the fact that it is probable that prices 
for some time to come will rule higher 
than they have done in the past decade. 

The agricultural position of the pro- 
duct is sound and the damage now done 
by canker and disease is of a trivial 
nature though constant care is still’ 
necessary, 
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With a proper system of pruning and 
cultivation, Cocoa can be made to yield 
satisfactory crops. 


The estimate for 1908 is 70,000 ewts. 


The Cocoa Stealing Ordinance is work- 
ing wellin Matale, butin other Kandyan 
Districts complaints have been received 
which seem to point to the fact thata 
more vigorous enforcement of the Ordi- 
nance is necesary:. 


CARDAMOM. 


The crop for the year has been a fair 
average and of good quality. London 
prices for bleached from Is. 3d. to 3s. 10d. 
and seeds from Is. 10d. to 2s. 4d. per lb. 
Local prices have ranged from 75 cents 
to Rs. 1:35, while from 75 cents to Rs. 1°46 
have been paid for Green-dried. 


The demand from India for the latter 
has considerably increased during the 
year, the shipments to India. chiefly 
green-dried, have now exceeded the 
total shipments to the United Kingdom 
by 65,200 pounds, whilst shipments of 
bleached to Germany have fallen off. 
Turkey has taken 8,800 lbs. more than 
last year. 

Total shipments have exceeded the esti- 
mate by 89,495 lbs. due probably to a 
larger balance carried forward from 1906 
than was estimated. 

The Cess of one cent per lb., collected 
for two years, lapsed on Ist October, and 
an appropriation of Rs. 10,000 was sanc- 


- tioned by Government from the fund, 


for the distribution of samples and pam- 
phlets through the courtesy of the 
various Consuls and others who kindly 
forwarded cases containing Cardamoms 
in ¢lb. tins to Agents for distribution 
in the countries they represent. 

The balance at credit of Cardamom Cess 
fund is Rs. 12,900. 


It is believed that only avery limited 
area of land is suitable for the profitable 
cultivation of this product, and many 
of the Cardamoms planted a few years 
ago have been rooted out and the land 
planted with tea which grows well in 
old Cardamom land. - 


The total area now under Cardamoms 
as given in Kerguson’s hand-book is 8,451 
acres corrected to August last. Two 
years ago 9,000 acres were under this 
product, 

The Crop for 1908 is not expected to 
exceed 700,000 lbs., as very little of 1907 
crop is being carried forward to 1968, 

The cost of curing has been consider- 
ably reduced by the increased demand 


‘for green-dried and by the introduction 


of the Cardamom clipping machine 
where it has taken the place of hand 
clipping. 
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CAMPHOR, 


The cultivation of the Camphor tree 
continues to attract attention, though 
prices have fallen considerably. 


The old, destructive method of obtain- 
ing the camphor is now being abandoned 
as too improvident to repay the expenses 
of cultivation. There seems to be a 
general tendency to look towards the 
leaves and new twigs as tothe future 
source of commercial camphor. It is 
found that the valuable product is dis- 
tributed throughout the whole system 
of the tree, and a method of cultivation, 
depending upon the production of a 
large quantity of leaves and twigs, is 
probably the one which’will be aimed at. 


RUBBER. 


The acreage under Rubber in Ceylon 
is estimated at 155,000, and is probably 
the largest extent cultivated in any one 
country. 


The growth of the trees is good and 
estates generally in satisfactory order, 
though in some localities scarcity of 
labour has caused weeding of new clear- 
ings to be both difficult and expensive. 


Experiments are constantly being 
made to determine the best methods 
and intervals for tapping. 

Biscuit, sheet and crepe are the forms 
of the cured product most in favour at 
present. 


There is very little disease of any kind, 
and there is every reason to anticipate 
that recognized estimates of cost of 
production and yield per acre will be 
realised. 


Towards the end of the year a heavy 
fall in the prices of raw rubber took 
place, principally owing to the financial 
panic in the United States, but there is 
reason to shortly expect a recovery in 
quotations which will last over the next 
few years, and evenif prices fall con- 
siderably lower than they now are, 
Rubber in Ceylon should not cease to 
be a highly profitable investment. 


The distant future ef Rubber lies with 
the cheap producer, and it is probable 
that Ceylon can produce more cheaply 
than any other country. | 


The estimated export for 1908 is 360 
tons. 


RUBBER THEFTS PREVENTION ORDINANCE. 

The dratt of this Ordinance was sub- 
mitted to your Committee and met with 
its hearty approval. 

The Ordinance is drafted on the lines 
of that for the prevention of Cocoa 
Thefts, and will afford Rubber growers a 
similar measure of protection where 
properly enforced, 
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Coconut PRODUCTS. 


The year has been quite the best on 
record, for though crops were generally 
short, yet the high price of Copra in the 
early part of the year more than com- 

ensated owners for such shortage. On 

7th of February, 1907, the price rose to 

Rs. 86 per candy, which isthe highest 
figure ever recorded for this articie in 
the annals of Ceylon History. The total 
export of copra (847,970 ewts.) was about 
76,000 ewts. short of the quantity sent 
out in 1906; the coconuts in the shell 
were less by 23 million nuts, Oil also 
shows a falling off in shipment by 50,000 
cewts.—460,683 cwts. going out this year 
against 511,720 in 1906, whilst Poonac, of 
course, shows a similar decline. 

This falling off in crop is generally 
considered to be due to the very dry 
season of 1906, which seriously affected, 
in many districts, the young nuts then 
setting for maturity in 1907. Germany, 
again this year, was our best customer 
for copra, and took almost half of the 
total export, and purchases by Belgium 
come next, and show a heavy increase 
over the business done in the previous 
year. 


Shipments to the United Kingdom 
dropped from twelve thousand to above 
three thousand cwts. Nutsin the shell, 
as in previous years, went chiefly to the 
United Kingdom, ten out of thirteen 
millions going there; while the markets 
for Yarn and Fibre remained much the 
same as in 1906. Prices for the New 
Year. continue high, aad a good season 
is anticipated, if normal weather con- 
ditions prevail, as the rainfall during the 
past year was sufficient and well dis- 
tributed. 


Batticaloa was visited by a _ severe 
cyclone at the beginning of March, with 
disastrous results tosome of the Coco- 
nut plantations in the vicinity, where 
thousands of trees were uprooted and 
damage to the estimated amount of 
Rs. 6,000,000 was done. 


The fallen trees represented a grave 
menace to the whole district as affording 
cover and breeding ground for beetles 
and other pests. 


At first the Government refused to 
make any grant from the revenue to 
assist the sufferers in the destruction ot 
such trees, but, in response to the strenu- 
ous representations of the planters con- 
cerned, cordially backed by your acting 
M.L.C. (Mr. W. D. Gibbon), the sum of 
Rs. 100,000 was ultimately voted for this 
purpose, 

INSECT PESTS. 


"Through the courtesy of Mr. EH. E. 
Green your Committee report that no 
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new or startling tea pests have attracted 
special attention during the year, 


Tortrix, though still somewhat trouble- 
some in some of the upcountry districts, 
has not assumed the serious condition 
that prevailed in Maskeliya two years 
ago. 

Shot-hole borer remains our most im- 
portant tea pest. Mr. Tyler’s scorching 
method isa new departure in the treat- 
ment of the borer, and gives promise of 
good results. 

Tea mites are always more or less pre- 
valent during the dry season, but are 
readily amenable to the sulphur treat- 
ment. 

There have been a few cases of defolia- 
tion by ‘Red Slug’ and ‘Nettle Grub,’ 
but not of a wide-spread or serious 
character. 


Helopeitis has been rather more trouble- 
some than usual in parts of the Kelani 
Valley. 


The disastrous cyclone in the Batti- 
caloa district has been followed by an 
alarming increase in the numbers of the 
red palm-weevil. Measures have been 
taken to check further increase by new 
regulations under the Pests Ordinance, 
insisting upon the destruction of fallen 
trees. 

Rubber still remains exempt from any 
really dangerous insect pest. It is be- 
lieved that the presence of the viscid 
latex in the bark renders the plant prac- 
tically immune to attack.— West Indian 
Bulletin. 


CULTIVATION AND PREPARATION 
OF JAMAICA GINGER. 
By R. J. MILLER, Jamaica. 


It is now between sixty and seventy 
years since ginger was introduced to 
Christiana in Jamaica, There are not 
many parts of the island where it can be 
grown, on account of its needs of a cool 
climate and suitable soil conditions, 

The writer has ascertained by inquir- 
ies from some of the oldest inhabitants 
in the district that the root was first 
brought to Christiana during the time 
that Mr. Richard Jackson was the 
attorney for Struan Castle estate, a 
property near Christiana, between the 
years 1835 and 1840. 

The experiment of growing ginger on 
this property proved successful, and not 
long after, some white immigrants, 
chiefly from England and Ireland, settled 
in the district for the purpose of culti- 
vating the article. By careful handling 
and attention, from the time of planting 
till the cured article was ready for 
export, they demonstrated the fact that 
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this part of Jamaica was able to produce 
an excellent quality of ginger. The 
‘position thus easily attained in the 
market has been maintained by our 
ginger up to the present time, for it is 
now some of the best obtainable. 

About 1840, the price of ginger from 
Jamaica gradually rose in the London 
market till it fetched as high as 180s. 
perewt. This high price resulted in a 
great increase of the cultivation in and 
around the district. Many who had 
little or no experience in ginger cultiva- 
tion planted it, prompted to do so by 
the high price, and a great deal of very 
inferior ginger found its way into the 
market. A fall of prices has been the 
result, but, even now, the finest product 
commands good prices, 


It was the general opinion at first that 
ginger required fresh or virgin soil in 
order to produce the best results. The 
consequence was that year by year valu- 
able timber plants were cut down, and 
. large areas opened up for its cultivation. 

During the governorship of Sir Henry 
Blake, he visited this district and rode 
_ over the greater portion of thedevastated 
country. He expressed the opinion that 
all this devastation was not necessary 
and that ginger could be successfully 
peated in properly tilled and manured 
ands, 


Acting upon this suggestion, and 
through the advice of the Agricultural 
Society, experiments in growing ginger 
on manured land were commenced. 

They were a decided success, and so 
proved the hitherto disbelieved fact 
that ginger could be cultivated around 
the houses of the peasantry. 


An experiment was made a few years 
ago to grow ginger on a much larger 
scale than had hitherto been attempted— 
and to dry by artificial heat so as not to 
have to depend exclusively on the heat 
of the sun. The venture proved a suc- 
cess at first, but it would appear that 
just at that time the production ex- 
ceeded the demand and the price fell. 


The present outlook is not parti- 
cularly hopeful, for unless the culti- 
vation of the article will yield, at least, 
40s. per 100 lb. to the grower for the 
best quality, the crop will become 
shorter year by year. 


Another factor to be considered is 
that bananas grow freely on _the ginger 
soil, and when it is considered how 
much less labour a crop of bananas takes 
than ginger, it will be seen at once that 
the one will be, in any case, preferred to 
the other. During the last two or three 
years the cultivation of bananas around 
Christiana has increased to a remark- 
able extent, and lands are becoming 
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covered with the fruit which finds such 
a ready market in Great Britain and 
America. It is also understood that 
mountain-grown bananas compare 
favourably in flavour, etc., with those 
raised on the lowlands. 


The small crop of 1905-6 seems to be a 
forecast of what is undoubtedly com- 
ing, for, as the cost of cultivating and 
curing ginger is great and laborious, 
many, finding that the prices obtained 
do not sufficiently warrant their con- 
tinuing the cultivation, have turned 
their attention to other and more pro- 
mising sources of income. 


PREPARATION OF GINGER, 


It may be interesting to some of the 
menibers of the Conference, who are not 
familiar with the preparation of ginger, 
to learn something of the method by 
which itis prepared for the market. It 
will be seen what a tedious process it is, 
one involving constant care for days, 
and dependent also on fine and bright 
sunshine all the time. 


The plants, which are the small parts 
of the root not fit for peeling, are put in 
the ground from April to June of each 
year, and these are ready for harvesting 
from the following January to March. 
A second crop, called the ratoon crop, is 
reaped again in December’ without 
further planting. 


Ratoon ginger is usually somewhat 
thinner than the first crop ginger, but 
for all practica! purposes it is as good. 

There are two kinds of ginger in this 
district, ‘blue’ and‘ yellow.’ The‘ blue’ 
was the first kind established, but gave 
way to the ‘yellow,’ which, however, 
does not seem to be preferred by 
merchants. 


The root is dug up by the hoe, and 
then requires to be peeled—an operation 
which needs a skill only attained by con- 
siderable practice. The peeling consists 
in removing the outer skin with as little 
of the ginger as possible. The peeling 
of ginger is not easy, as will be seen by 
observing the root, and a _ particular 
narrow-bladed knife has to be used. To 
peel most effectively, the knife must be 
very sharp. 


Ginger peeling is almos+ entirely done 
by women, many of whom employ their 
children to do the easier part of the 
work, that is, the sides of the roots. 
Thus from a very early age, the peeler 
is educated in the art, and during the 
ginger season many women, attracted 
by the work, flock into the district from 
all parts-of the parish. 


The peeling of ginger cannot be said 
tobe hard labour, but it becomes suffi- 
ciently fatiguing for the hands if long 
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continued. <A good peeler should be able 
to peel 50lb. of green ginger in a day, 
which when dried would weigh about 
18 lb., and for this they are paid Is. 


After being peeled, the ginger is 
washed. It is then laid out to dry on 
small mats made from the mountain 
thatch, which has been found to be the 
best medium for drying ginger, for a 
certain amount of evaporation takes 
place on the under side as well as on 
the upper. 


While being dried in this way, the 
ginger has to be turned over by hands 
piece by piece, at least once on the first 
day. This drying process occupies five 
to six days, according to the strength of 
the sun, 


After being dried, it has to be bleeched 
by washing, in order to give it the white 
appearance. After this it receives two 
days’ drying before being packed for 
export. 

It was formally shipped in large casks, 
of a capacity of 4to5 barrels; but now 
it is shipped in barrels, and the common 
quality in bags.— West Indian Bulletin. 


A POSSIBLE MARKET FOR 
CALABASH GOURDS. 


The Colonial Botanist, Mr. F. M. 
Bailey, has received from Messrs. Field 
and Villars, of the Australian Calabash 
Pipe Factory, Pitt Street, Sydney, two 
calabash pipe | bowls—one, silver- 
mounted, ready for use; and one pre- 
pared, ready for mounting—also a pipe 
head made of the seed capsule ot one of 
the gum-trees (Hucalyptus mineata); the 
latter, however, is, as the makers say, 
not likely tocome into favour with the 
public, being too clumsy. The calabash 
pipe is, on the contrary, very handsome, 
looking much like a meerschaum, and 
equally light. The firm named announce 
that they will buy large quantities of 
these little gourds at £12 per 1,000, f.0.b. 
Brisbane. A very small plot of ground 
will grow thousands of them, and, on 
good soil, they thrive as wellas pump- 
kins, melons, or chokos in Queensland. 
They must be without flaw, and, when 
ripe, exposed to the sun until they bleach 
toa very light-yellcw colour. Whilst 
growing, the gourd, when possible, must 
be placed with the large end downwards, 
in order to secure the shape. After 
being cut, and during the bleaching 
process, care must be taken not to leave 
them exposed to rain or dew. Before 
shipping the gourds, the thick end must 
be cut off, as itis not used. If growers 
send three or four gourds to Sydney, 
they will there be cutas required, and 
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returned to the sender as a guide. “ 


Only the stem portion is used for pipe 
bowls. At present these gourds are im- 
ported from South Africa. Queensland 
farmers, gardeners, and others could 
easily capture the trade, and, seeing 
with what little trouble the gourds can 
be produced in large quantities, the price 
of £12 per 1,000 should be very remuner- 
ative. Mr. Bailey is of opinion that this 
kind of gourd will do best, for pipe- 
making purposes at least, on the table- 
land from Toowoomba to Warwick. 
The warmer coast land, he thinks, would 
produce gourds too large for the purpose 
required. 


[The gourd referred to is Lagenaria 
vulgaris, generally known as the bottle 
gourd.—ED.]| 


NOTES AND QUERIKES. 
By C. DRIEBERG, ~ 


N. W.—The information you have _re- 
ceived is not correct. ‘The Nitro-Bac- 
terine advertised in the Review of Re- 
views will not do for any and every 
crop, and will not do for paddy. The 
December, 1907, number of that publi- 
cation distinctly states that the Nitro- 
Bacterine tor clover is different from 
that for peas, so that in the case even of 
different leguminous crops the prepar- 
ation is different. ‘‘ At present,” to quote 
from the paper, ‘‘ we have -only_ dis- 
covered the method of applying Nitro- 
Bacterine to leguminous plants, not to 
ordinary cereals.” It will thus be seen 
that paddy is out of it altogether. 

In view of the above statement it is 
rather puzzling to find it stated in an 
advertisement that Nitro-Bacterine has 


been found to give excellent results — 


when applied to tomatoes and even to 
roses ! 

G. DE. S.-Yes, Casuarina is the same 
as our ‘‘ whip tree,” the Sinhalese name 
of which is a literal translation of the 
popular name. There is nothing secret 
about its germination; the seed comes 
up well in a well-prepared nursery bed. 
The only thing to be careful about is to 
get good seed. If you area member of 
the Society, the Secretary will get it for 
you. It is astonishing how it flourishes 
on the sea shore. Those who have 
visited Madras will recall the hedge 
along the Marina. The wood is, as you 
say, extremely hard. I believe it is 
known as 
owing to the colour of the timber. 


Cotta.—Carbolineum is known to be ~ 


an excellent dressing for trees and tim- 
bers to keep off all kinds of insects, in- 
Whether it would 


“*beef-wood” in Australia, — 
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do as an application—instead of coal-tar 
—for the coconut stem disease is a ques- 
tion for decision by Mr. Petch, the 
Government Mycologist, with whom you 
should communicate, consulting him at 
the same time as to the relative merits 
of coal tar and pine tar, and also what 
could be the best wash to keep the dis- 
ease out of healthy trees. As far as I 
have been able to ascertain, the disease 
has not been found in India. 
. P. F.—You should send your samples 
of Cotton to the Manager of the Spinning 
and Weaving Co., Wellawatte. Mr. 
Whitehead is at present out of the 
Island, but you will see from the last Pro- 
gress Report that he anticipates a good 
demand for Ceylon cotton if it could be 
had in quantity. Of late, to judge from 
applications for seed, there have been 
some fairly big areas put under cotton. 

A. D.—You may be sure that the im- 
provement of our local fruits will be 
taken un by the new Assistant Director 
of the Botanical Department, as plant 
breeding is one of his special lines of 
work, 


G. P.—I fear there are few—if any— 
pole who now cultivate ground-nuts. 
tis acrop that does best in dry districts. 
In Burmah, where it has been introduced 
quite lately, it has caught on wonder- 
fully, and is spoken of as a very remu- 
nerative crop. The experience of many 
people who took up the cultivation in 
Ceylon some years ago is rather different. 
There is no doubt, however, that it will 
thrive in many parts of the Island as a 
villager’s crop—not asa planter’s crop. 
In the Pondicherry district the leading 
exporters of ground-nuts find it worth 
their while to advance money against 
crops, to induce the ryots to take up the 
cultivation. 
B. J.—The Cape Gooseberry does not 
do wellin the low country. I have seen 
good crops raised near Matale from seeds 
brought over from Australia. The plant 
does well in Nuwava Hliya, but there is 
no very large out-put of fruit so far as I 
know. The Cape gooseberry is very 
plentiful in the Caleutta market in 
season. It makes a very fine jam. 


BOARD OF AGRICULTURE. 
MINUTES OF THE 38TH MEETING. 


The 38th Meecing of the Board of 
Agriculture was held at the Council 
Chamber at 12 noon on Monday, the 3rd 
February, 1908. 
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The Hon’ble Mr. H. L. Crawford, ¢.M.G., 
Controller of Revenue, presided. 


There were also present :—The Hon’ble- 
Messrs. H. W. Brodhurst, P. D. Warren, 
John Ferguson, c.m.G., Sir Solomon Dias 
Bandaranaike, cC.M.G., Messrs. J. Har- 
ward, C. P. Hayley, W. A. de Silva, 

. L. Daniel, A. N. Galbraith, BE. E. 
Green, W. Dunuwille Disava, Dr. H, M. 
Fernando; and (as visitors) Messrs. A. P. 
Waldock, J. D. Vanderstraaten, Alex. 
Perera, N. D. Jayasuriya, and the 
Secretary. 


BUSINESS. 


(1) Minutes of the previous meeting 
held on the 2nd December, 1907, were 
read and confirmed. 

(2) Progress Report No. 
sented and adopted. 

(3) A statement showing the appor- 
tionment of votes under the Government 
Grant for 1908 was submitted by the 
Secretary, with the explanatory notes 
thereon. It was decided to refer the 
statement to the Finance Committee for 
report and bring it up at the next 
meeting. 

(4) Statements of expenditure incurred 
during December, 1907 (to end of the 
year) and during January, 1908 were 
tabled. 

_(5) In the absence of Mr. M. Kelway 
Bamber, who has lett for England, the 
Secretary read the Government Agricul- 
tural Chemist’s reports on the question 
of adopting anew test for Citronella oil 
with a_ view to preventing its adulter- 
ation. Mr. C. P, Hayley, representing the 
merchants dealing in the oil, went fully 
into the subject and submitted that it 
Was not necessary to introduce any new 
test, as Schimmel’s test answered all the 
requirements of the trade. Dr. Fernando 
supported this view. When the question 
was, put to the Board, it was unani- 
mously agreed that no new test was 
necessary. 

(6) The Secretary read a “Note on 
Recent | Researches into the cause of 
Infertility in Soils” in place of the paper 
by the Howble Mr. John Ferguson on 
‘*The Possibilities of the Ceylon A gricul- 
tural Society” (postponed for the next 
meeting). The Hon. Mr. Ferguson and 
Sir Solmon Dias Bandaranaike offered 
remarks, 

The Government Entomologist exhi- 
bited samples of eri silk cloth locally 
woven. Mr. Harward and the Secretary 
spoke as to the possibilities of the silk 
industry, and the Chairman thought 
that the teacher of the Mediwaka School 
trom whom the sampies were received. 
deserved all encouragement, , 
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AGRICULTURAL SOCIETY’S 
PROGRESS REPORT NO. 37. 


Membership —The following members 
have joined the Society since the last 
meeting held on Deceniber 2 :—Johnson 
Lourensz, Sam. Munasinghe, M. L. M. M. 
Ismail, Superintendent of Labugama 
estate, Aitken, Spence & Co., T. J. 
Wilson, Secretary of the Nizam Club 
(Hyderabad), T. G. Elliott, Campbell 
Dudley, Superintendents of Glen Alpin, 
Hindagala, and Narangala, Cecil A. Hall- 
Hall, A. J. Austin Dickson, P. D. Mack, 
and W. M. de Alwis. 


The Society began the year 1907 with 
a membership of 1,101. During that year 
84 members joined, 34 resigned, 21 sus- 
pended membership owing to their leav- 
ing the Island, while the Society was un- 
fortunate enough to lose 12 others by 
death. 


In December last a combined meeting 
of the Finance and Education & Publi 
cations Committees, with the general 
approval of the members vf the Board, 
decided to increase the rate of subscrip- 
tion payable by members from Rs. 5 to 
Rs. 8 per annum, anda circular notify- 
ing this fact was duly addressed to all 
members of the Society, 55 members 
regigned on the ground that they dis- 
approved of the enhanced rate, and 11 
owing to their inability to pay the 
higher subscription. The total resigna- 
tions attributable directly or indirectly 
to the raising of the subscription was 96. 


Conmunication from Sir Henry Blake. 
—The Secretary has received a letter 
from Sir Henry Blake forwarding the 
last report of the Jamaica Agricultural 
Society, and expressing it as his opinion 
that ‘‘School Gardens and Agricultural 
Instructors are the two most valuable 
factors in reaching the agricultural 
masses. The result in Jamaica is an 
assurance that with perseverance and 
the employment of co-operative societies 
the Ceylon Agricultural Society will in 
the future fulfil my expectations.” 


Branch Societies.—The Galle Ganga- 
boda Pattu Branch has arranged to 
plant up the Gansabhawa grounds with 
a cojlection of fruit trees. At a recent 
meeting it was agreed ‘‘that a manure 
depot for 1908 be opened against the 
commencement of the yala harvest.” 
Arrangements are being made to supply 
the fruit plants; and Messrs. Freuden- 
berg & Co., as last year, have kindly 
consented to allow the manure at special 
rates. 

A meeting of the Trincomalee Branch 
~was held on January 4, when the outlines 
ef a scheme for the formation of an 


Agricultural Co-operative Bank were | 


considered. After discussing the various 
aspects of the project, it was resolved 
‘*that in the opinion of the meeting it is 
desirable that steps should be taken to- 


wards the tormation of an Agricultural - 


Bank for the District of Trincomalee.” 
The starting capital was fixed at Rs. 500, 
and a Committee consisting of seven 
members, with the Assistant Govern- 
ment Agentas Chairman, was appointed. 
It was further resolved that a Market 
Show be held on March 7 next. 


Telijjawila Seed Bank and Co-operative 
Credit Fund.—This bank started work 
in 1906 by distributing seed paddy; but 
it was found difficult to handle the 
paddy owing to the absence of store 
accommodation, deterioration, and the 
want of labour. It was therefore decided 
to lend money to the cultivator to buy 
his seed, the loan to be returned in cash 
instead of in kind. The funds in hand 
(with any additional sum that may be 
available from subscription for 1908) are 
about to be issued in the following 
divisions :—Akuressa, Marambe, Hallala, 
Nankawa, Pahalawalakade, Kadykanna, 
Paraduwa, and Kananke. 


The Branch Society has offered prizes 
under the following heads :—Rs. 100 for 
transplanting in paddy; Rs. 150 in six 
prizes for the best vegetable gardens— 
prizes to range from Rs. 50 to Rs. 10—the 
gardens to be not less than half an acre 
in extent. The prizes will be given away 
on July 15, probably by the Assistant 
Government Agent. English vegetable 
seeds will be supplied free to the com- 
petitors. 


The Katunayake Branch.—As the result 
of a meeting of this branch held on 
December 18, it was decided to erecta 
public market at the Katunayake road 
junction, the Chairman, Mr. A. E. Raja- 
pakse, Mudaliyar, undertaking to do this 
at his expense. Members have agreed to 
take up the cultivation of vegetable and 
other products. Copies of the ‘‘ Govikam 
Sangarawa’” for a year will he given to 
the school at Andiambalama for the use 
of the boys, who will be given prizes on 
the result of an examination on general 
agricultural knowledge derived from 
reading the magazine. The use of the 
Planet Junior plough will be demonstrate 
ed in order to induce villagers to adopt 
better implements. Inquiry will be 
made as to the best means of destroying 
the paddy fly. A census of the coconut 
trees affected with the stem disease will 
be made at once. The system of green 
manuring will be encouraged, Applica- 


tion will be made for the appointment of | 


a Vel-vidane for supervising work in 
connection with paddy cultivation, 
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A meeting of the Wellaboda Pattu 
(Galle) Branch Working Committee was 
held on December 7, when the following 
programme was adopted for 1907 :—Con- 
tinuation of experimental fruit garden ; 
distribution of vegetable seeds among 
villagers ; intoduction of new yams; 
distribution of prizes for vegetable 
gardens; holding of a Cattle Show and 
Fair; the encouragement of the culti- 
vation of neglected lands under the new 
Irrigation Ordinance ; the introduction 
and distribution of varieties of paddy 
from other districts. 

At a meeting of the Hambantota 
Branch, held on December 7, it was 
decided to offer a medal costing Rs. 5 
for the best vegetable garden, to be 
inspected on February 11. 


The amalgamation of the Gangaboda 
Pattu and Wellaboda Pattwu (Matara) 
Branches with the Matara Society 
reduces the number of the Branch 
Societies by two. 


Coconuts.—The following extracts from 
the report of the Director of Public 
Gardens, Jamaica, are suggestive, and 
should prove of interest to local culti- 
vators :—-‘‘ A coconut tree at Thompson 
Town in Clarendon, which had never 
been known to yield good fruit on 
account of the nuts splitting, was 
sprayed with Bordeaux mixture, and 
good water coconuts have since been cut 
from the tree, which was, at the time of 
spraying, anywhere trom 40 to 50 years 
old. I attributed the dropping to 
fungoid growth at the base of the nuts, 
and sprayed with Bordeaux mixture 
accordingly. 


“TIT gavesamples of nuts affected in this 
way to Professor Johnston, who said it 
was undoubtedly a fungoid disease, and 
promised to furnish me with further 
particulars. 


“The tarring of the trees at Orange for 
weevils is quite successful; after an 
interval of nearly twelve months only 
one little appearance of borer could be 
discerned, and the improvement in the 
treated trees is little short of marvellous. 


“The dropping of leaves and bunches 
reported by Mr. Taylor at Blue Hole 
was dealt with by applying sulphate of 
iron at the roots of ten trees, eight ot 
sulphate of iron 
each, two receiving 1lb. sulphate of iron 
each. From none of the trees treated 
had Mr. Taylor picked a ripe nut. On 
the occasion of the visit of myself and 
Professor Johnston on March 18 all the 
treated trees were holding nuts, and 
received the larger 
dose had ceased to drop entirely. Pro- 
fessor J. R. Johnston said that the cooo- 
nut trees at Blue Hole were the finest 
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that he had ever seen. Mr. Taylor 
showed us trees, not yet seven years of 
age, which had over 200 nuts each.” 


Visit of the Organizing Vice-President 
and Secretary to Negombo.—On Decem- 
ber 20 Dr. Willis and the Secretary 
visited Negombo District to verify 
reports concerning the spread of the 
coconut stem disease in the district. It 
was found that the disease had affected 
a large number of palms, some of which 
had been actually killed out. Instruc- 
tions were given for the treatment of 
the disease as advised by Mr. Petch, 
Government Mycologist, and copies of a 
circular in English (by Mr. Petch) and a 
summarized Sinhalese leaflet were distri- 
buted. Mr. A. KE. Rajapakse, Mudaliyar, 
Chairman of the Katunayake Branch, 
was of great assistance to the officials, 
who were also met by Mr. G. T. Nicholas 
and Mr, J. D. Vanderstraaten. Mr. 
Rajapakse is using his influence with 
Owners of gardens to get the treatment 
of the disease properly carried out. If 
other Branch Societies followed the 
example of Katunayake, the result will 
prove their utility as agencies for con- 
serving the interests of the agriculturist. 

A Tool for Cutting out Diseased Tissue.— 
The use of chisel and hammer in cutting 
out diseased tissue is general, and it is 
difficult to improve on the thorough 
work done by this means; but in many 
cases much time and labour is taken up 
in removing small sections which a tool 
that could be wielded with one hand 
might do as well. Specimens of the 
latter could be seen at this office, and 
should prove useful in cases of early 
infection. 

Agricultural Instructors.—Inspection 
work is being done by these officers of 
the Society. Mr. Wickramaratne, who 
was sent round the villages between 
Colombo and Negombo, reports that the 
disease is very widespread, though 
villagers do not seem to recognize it as of 
any importance, and hence take no steps 
to eradicate it. His itinerary included 
Telengapatha, Kerawalapitiya, Hendala, 
Uswetakeiyawa, Bopitiya, Pamunu- 
gama, Tudella, Ja-ela, Katunayaka, and 
intermediate hamlets. The disease was 
found to exist in all the places visited. 
He explained the nature of the disease 
the treatment to be followed, and distri- 
buted leaflets in Sinhalese. 

Among the remedies reported in some 
quarters to be effectual in arresting the 
disease are (1). a dressing of sea sand 
round the trees, (2) tapping for toddy, 
(3) application of coal cinders. Mr. L. A. 
D, Silva, Agricultural Instructor, who 
visited the Ambalangoda District, 
reports that the disease has not spread 
to any great extent in that quarter, 
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Tobacco.— Messrs. Freudenberg & Co. 
have submitted the following report 
froma German firm on a sample of to- 
bacco received from Trincomalee :— 
“There is a chance of doing business in 
Ceylon leaf, which seems suitable for 
the German, Dutch, Swedish, and Nor- 
wegian markets. However, quality 
should be improved. If shipped to Ger- 
many the stalks should be taken off the 
leaves, as manufacturers would not 
otherwise buy the leaf owing to the high 
import duty on manufactured tobacco, 
as duty would have to be paid also on 
the weight of the stalks. Duty here 
amounts to 85 marks per 100 kilos on raw 
tobacco. Packing may _ be done in the 
following manner :—Pack and press in 
bales, the leaves laid out together, but 
not each individual leaf spread out, te., 
the leaves not squeezed together in 
bunches, but as samples No. 1, 2,3 you 
sent us, Tobe packed in bales, and to 
be sewn up in linen or jute hessian. 
Large shipments would have to be 
graded by experts according to length 
and quality of the leaves. One of the 
chief points is that the tobacco when lit 
must burn, 7.e., must continue to burn. 
Ceylon tobacco when lit gives a bright 
flame, but then goes out. The reasons 
herefor may be various. The soil or the 
manure applied may contain too much 
saltpetre, or the soil may be orginally 
too rich, or may have been manured too 
heavily. For the manufacture of pipe 
tobacco your grade2 may be suitable, if 
the rib down the centre of the leaf were 
thinner and would burneasily. Colour 
does not matter in this case. All three 
qualities could be used for the inside of 
cigars. The leat would have to be much 
shorter and burn more readily. For the 
outer covering the present size of the 
leaf would do; the colour should be 
either brown and free from spots, or a 
bright yellow. In our opinion the soil 
used for growing the tobacco, of which 
you sent us samples, is too rich ; we 
would advise you to use more sandy soil 
and plant the tobacco plants closely 
together.” 


Mr. M. Kelway Bamber, commenting 
on this report, writes: ‘‘ The recent sale 
of leaf from Maha iluppalama was un- 
satisfactory, although the leaf was well 
reported upon. i do not think Ceylon 
tobacco soils can be described as too rich, 
but in Jaffna, where it is almost sand, a 
large proportion of cattle and goat 
manure is mixed with the soil, and 
would no doubt cause a rank growth 
and coarse quality. If a foreigu market 
can be found for the leaf, tobacco would 
bea. most satisfactory crop for the 
North-Central Province. I will make 
inquiries about this when at home.’ 


“ 


Cotton and Transplanting in Paddy at 


Marawila.—Mr. W.S, Goonewardene of 
Marawila reports that he is making a 
trial with cotton cultivation and also 
paddy cultivation by transplanting. 
Rubber Beperiment in Puttalam.—The 
experiment in rubber cultivation under 
Maha Uswewa has not proved a success, 
Besides having to fight against the 
drought, the plants were damaged by 
deer and monkeys, which could not have 
been kept out by a barbed wire fence. 
Dr. Willis, commenting on the report on 
the experiment, says: ‘‘ Rubber wants 


particular care when young, especially 


in a dry place like Puttalam.” 


Co-operative Central Market.— Further 
trials were made in selling produce at 
the Edinburgh market in connection 
with the proposed Central Agency. The 
prices obtained at the stall compare 
favourably with the rates obtainable in 
outstations, but what hinders ready 
participation in the scheme is the cost of 
rail freight, which prevents many from 
sending goods to Colombo, and makes 
the grower satisfied with the lower local 
prices obtained without risk. If only 
Branch Societies will arrange to send 
down goods in quantity on the same day, 


the incidental expenses on the handling — 


of consignments will be much reduced 
on each consignment, while the Railway 
Department will probably be inclined 
to provide special vans for carrying the 
produce at reduced rates. The Secretary 
ot the Dumbara Branch reporting on a 
recent saleremarks: ‘* The railway rates, 
which are considered too high, actasa 
deterrent to those who may otherwise 
send their produce to the metropolis. If 
with the assistance of other Branch 


Societies sales are held regularly, the - 


local Society can contribute not only 
vegetables and fruits, but also kapok, 
Dumbara mats, lacquer work, &c.” 


In the sale held in the third week 
in December the produce _ included 
vegetables and limes from Dumbara, 
and poultry, eggs, and oranges from 
Vavuniya. 

Sericulture.—Kollowing is a report by 
a Manchester firm on samples of eri 
cocoons submitted to them :—‘‘ We have 
made inquiries with reference to the 
demand in this cauntry for cocoons like 
the samples that you sent to us, and 
find that at the present time these are 
being regularly purchased by a firm in 
Manchester, and re-sold by them at such 
a price that they cannot pay much more 
than ls. per pound for. them. As your 
Society is buying at 2s. per pound weight, 
there seems a great disparity between 
the prices. We regret, therefore, that 
we are unable to obtain more favourable 


terms for the cocoons, butif you should — 
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find at any time that you are able to 
offer the cocoons at anything near this 
price we shall be glad to again take up 
the matter.” 


Cotton.—The selected Sea Island and 
_Egyptain cotton seed received from the 
British Cotton Growing Association has 
been in great demand, and some of the 
orders were for planting as much as 100 
acres. A quantity (chiefly of Sea Islaud) 
is still available. 


Mr. Joseph Whitehead, who is ona 
visit to England, writes on November 
14: ‘*) have been among cotton buyers 
here (Manchester), and if you can get 
the growers to send us their cotton I can 
sellany amount. It can be ginned and 
baled at Mr. de Soysa’s mills in Slave 
Island. The consumers here are wanting 
it badly, and will give from 6d. to Is. per 
pound according to quality.” Writing 
again on December 20, Mr. Whitehead 
reports: ‘‘There is very good demand 
for Ceylon cotton, and any amount can 
be sold; supplies are urgently wanted. 
Kapok lint and seed, cacao, ground-nuts, 
and cinnamon chips could also be dis- 
posed of to advantage. Any one sending 
samples will get offers direct from the 
firm (whose name and address I enclose), 
saving middleman’s charges. J had 43d. 
per pound offered for clean kapok and 
£7 per ton for the seed.” 


Lemon Grass Oil.—Messrs. Bohringer 
reporting on the oil distilled from lemon 
grass grown at the Model Farm state 
that 30 ewt. gave 5 Ib. 13 oz. oil, contain- 
ing 75 per cent. citral. They value the 
oil, which they describe as of normal 
composition, at 3id. to 33d. per oz. 


Japanese Udo.—This is the name given 
toa species of Aralia(A. cordata) used 
in Japanas a vegetable. The shavings 
of the blanched shoots served witha 
French dressing make an excellent salad. 
Mr. David Fairchild, Agricultural Ex- 
plorer to U. S. A. Department of Agri- 
culture, referring to this plant as one of 
his “‘ finds,” mentions that the salad has 
a distinct flavour of its own, a crispness 
that is unusual, and a pretty silvery 
appearance, Shoots of Udo obtained 
from Japan have started growing iu the 
Government Stock Garden, and cuttings 
will in course of time be available for 
distribution to members. 


Casuarina.—A_ supply of Casuarina 
seed has been obtained from India with 
the object of growing it experimentally 
on coastal areas. The Assistant Govern- 
ment Agent of Chilaw has undertaken 
the first experiment. In South India it 
is grown on sandy tracts asa fuel tree, 
and its cultivation is remunerative. 
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Transplanting and Manuring of Paddy. 
—Mr. W. G. Perkins of the Irrigation 
Department is interesting himself in the 
improvement of paddy cultivation by 
means of transplanting and manuring in 
Minneri district. The help of officers of 
the Irrigation Department, who have 
special Opportunities for such work, 
would be invaluable. 

Lemon-scented Tron Bark.—A small 
quantity of the lemon-scented iron bark 
seed (Hucaly ptus stwigeriana) was receiv- 
ed through the courtesy of the Depart- 
ment of Agriculture and Stock, Brisbane, 
and put down in the Stock Garden. 

Green Manure for Jaffna Peninsula.— 
Communication with the railway author- 
ities on the subject of facilities for the 
conveyance of this material from the 
main land to the peninsula isin progress, 
The concession asked for, if granted, will 
prove a great boon to cultivators, who 
cannot afford to pay the present rate 
of treight, 

Castration of Cattle.—The Government 
Veterinary Surgeon reports that—ac- 
corditug to reports received up to Decem- 
ber 23—781 head of cattle belonging to 
605 owners have been operated upon by 
the officers of his Department at 56 
centres, and that 41 men have been 
trained locally for the work during 1907. 


Grafted Sapodilla Plants.—The grafted 
sapodilla plants from Calcutta ordered 
by certain members were received early 
in January. The supply is exhausted, 
but orders can be booked for, April 
planting, 

Publications —Copies of the Govern- 
ment Mycologist’s report on coconut 
stem disease and a Sinhalese translation 
of the same have been freely distributed. 

The following leaflets are in course of 
preparation :—Paddy Cultivation Notes ; 
Tobacco ; and Silo Making. 

It is proposed to effect certain im- 
provements in the “Tropical Agricul- 
turist and Magazine of the Ceylon 
Agvicnitural Society ” from February. 
Lhe publication will contain more matter 
and willalso be more varied in character. 

The following is a list of leaflets 
published by tie Society, copies of which 
can be had by members, free of charge, 
on application to the Secretary. In 
cases Where vernacular copies are avail- 
able, the fact is signified by S, for 
Sinhalese, T. for Tamil, and in cases of 
leaflets out of print by o. p. :— 

1, Agriculture in Tamil Dis:ricts.—o, p. 

2. Caterpillar Pest in Paddy Fields.—S.. T 

3. pees of Cattle (mode of operation). 

Gemileq) ie 
4, Canker (Nectria) of Para Rubber (Heava 
Brasiliensis). 


5, Ground Nuts.—s., T, 
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6. A Note on Chili Cultivation.--S., T. 

7. Rules to Govern the Management of 
Agricultural Shows. 

s. Yams (Dioscoreas).—-S., 

9. A Note on Onion Cala ten —S., T. 


10. Prevention of Plant Diseases by Spray- 
ing.--8. 

11. Cotten Experiment Stations, North- 
Central Province, in 1903. 

12. Castration of Cattle (Instruments and 
Dressings). 

13. Kiushu, of Japanese Paddy.—s., T. 

14. On the Importance of submitting Speci- 
mens when reporting Injury irom 
Insect Pests.—S., T. 

15. Hints on Cotton Cultivation.—S., T. 

16. Useful Hints to Growers of Castor Oil 
(Eri) Silk Worms.—(S.—o. p.) 

17. Where Rubber will grow.—s., T., 
E.—o. p.) 

18. Agri-Horticultural Shows (Instructions 
or Forwarding and Arranging Ex- 
hibits)—s., T. 

19. Shade Trees, their Se In- 
structions for Planting, &c.—s., T 


Colombo, February 3, 1903. 


‘Tho | Use and Objects of Agricultural 


. Report on a Visit to India. 


Dumbara Tobacco.—S. 

Use of Salt for Manure.--S., T. 

Manioca Cultivation.—S., 

Dhall (its Cultivation. eo T. 

Method of taking Samples of Soil for 
Analysis. —T. (s- —O0. Pp.) 

Transplanting in Paddy Cultivation. —Ss. 

Bud Rot of the Coconut Palm. —S§. 

The Improvement of Local Races of 
Plants.—-S. 

A Simple Preventive against Malaria 


Societies. 
West Indian Yams. —S. 
Castration of Cattle during 1996 [Annual 
Report). 


Notesona Tour in the Southern Province, 

The Conservation of Soil Moisture.—S. 

Rotation of Crops on Ghena Land. —S.,T. 

The Stem Disease on seaennee (Royal 
Botanic Gardens, Circular). — 

Diseases in Tobacco in ere (Boye 
Botanic Gardens, Circular.—S., 


C. DRIEBERG, Secretary. 
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TEA IN 1907. 
MESSRS. McMEEKIN & CO.’S ANNUAL 
REPORT. 


The year was one whith presented many 
features of interest to the various sections of 
traders connected with tea business. ‘The 
dominant influence was the continued develop- 
ment throughout most tea-using countries, in 
the displacing of other growths by Indian and 
Ceylon Teas. The consequent increase in the 
world’s consumption of those rendered the pro- 
duction of them apparently inadequate to meet 
the demand, and led to a continuance, more or 
less steady throughout the year, of the advance 
in the average of prices which commenced 
during 1906. 

PRODUCERS. 


The conditions in general for those interested 
in the profits of production have greatly im- 
proved, and the most obvious index of the 
improvement is the selling value of the 
shares in the principal Tea Companies. The 
calculations of Mr. Geo. Seton as to 170 com- 
panies representative of India and Ceylon, show 
that the shares and debentures of same were at 
about the lowest point (say September, 1902) 
worth £12,100,000, but their value at Ist Noven- 
ber, 1907, was £21,600,000. Theyar value of the 
same securities 1s £19,000,000, and it is frequently 
assumed that the figure represents the cost of 
the properties. [t merely represents the cost of 
their investments to shareholders who purchased 
at par. The varying capital value per acre shows 
that certain estates have cost much more to 
make than others orthat the inflation of capital 
at the time of formation has in some cases been 
considerable. Many of the properties included 
in companies changed hands frequently 
at ever-increasing valuations, and promoters’ 
profits and costs of flotation went to swell the 
capitel In a few cases capital lost has been 
written down. The resident planter managing 
his own estate will soon be a mere memory, the 
ownership in most instances now vesting in am 


absentee proprietary of shareholders. ‘The ‘‘poor 
planter” exists more really than ever he did, 
however, in the shape of resident managers and 
assistants who lack the stimulus their predeces- 
sors had in the possibility of brilliant results 
from their individual efforts on their own behalf, 


Although a general improvementin results is 
shown, itis much to be regretted that the pro- 
ducers of high-grade Teas have suffered severely 
by what approximates to a dead level of uni- 
formity in price. The old subtle distinctions of 
grade and quality seem to be abandoned in the 
scramble to get merely what is lowest in price, 
and little encouragement is given to the pro- 
duction of superior tea, The demand will prob- 
ably always be equal to taking off choice qua- 
lity Darjeelings when produced, but the fine 
astringent Assams of former years, which were 
used to fortify weaker growths in blends, 
are unlikely under modern conditions to be so 
much required. The subject of turning the po- 
pular taste on to goodness rather than cheapness 
should weigh with the producers, and surplus 
profits might be devoted to 4 quality crusade 
with more result than has followed other less 
desirable expenditure. 

DIsTRIBUTERS. 

The year has not been by any means a satisfac- 
tory one to the distributers. The large wholesale 
dealers, who buy in the public auctions for re- 
sale in the country, made in many cases serious 
losses in consequence of the falling prices for 
everything except common teas. The profits on 
the latter, which are generally quickly turned 
over at narrow margins, never at best provide 
any reserve towards losses. The smaller dealers 
and independent shopkeepers have found it hard 
to meet the competition of the great multiple 
shop companies. Those who generally sell other 
goods besides tea have seen fit to cut the latter 
at unremunerative rates with which the dealers 
in tea alone could only compete by making 
serious sacrifices. The higher prices current en- 
tailed greater capital requirements, while yield- 
ing smaller profits, and in the closing months 
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the 7 per cent. bank rate coming suddenly 
at the busiest period of the year  con- 
tributed to make results worse. Unless there 
is a general recognition that the retail prices 
of all grades of Tea are to include a fare 
allowance for the risks and expenses of busi- 
ness anda reasonable profit in addition, some 
of the middlemen and many of the small re- 
tailers will be forced out of the trade. 


CONSUMERS, 


While the producers got 1d. per lb. on the 
average in London over the price of 1905, and 
the Chancellor of the Exchequer 1d. per Ib. less 
than in most of that year, the consumer was as 
carefully as possible prevented from recognising 
that any changes had taken place. The ever- 
foolish distributer benevolently kept the 
balance even. The struggle to continue offering 
a retail Tea at 1s. per lb. continued to the end 
of the year. In the lower grades the quality 
was probably the poorest that could be pro- 
duced by sweeping up the remnants from all 
the great Tea ports of the world, but the rela- 
tive fall in the better grades enabled much Tea 
of good type and character to be retailed at 
prices hitherto unknown. 


The rate of consumption per person (6°21 lb 
per annum) isthe highest on record for the 
United Kingdom, and it is exceeded only in the 
Commonwealth of Australia, the Dominion of 
New Zealand, and in the somewhat doubtful 
case of Tibet. 


The marked prosperity of the working classes 
especially, and of the community generally 
throughout most of the year, doubtless accounts 
for the great strength of the demand, and it is 
satisfactory to note that the increase in the 
home consumption has been accompanied by 
similiar increase in the use of cocoa and coffee, 
It is not so satisfactory, however, to record that 
there have been increases also in the amount ot 
importation of foreign wines and spirits and in 
the home duties collected from spirits, all of 
which had been for some years previously appa- 
rently diminishing in consumption. 

Inpian Tza. 


The displacement of London as the centre 
of distribution continues with tea as with many 
other classes of goods, and although the total 
importations into the London warehouses de. 
clined only about 10 million Ib. as compared 
wit the previous year, the offerings there at 
put le auction were very much less, being in 
fact the lowest at any time during the last six 
year Part of the falling off arises from the 
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fact that many teas are bought “ ex ship” or 
imported by blenders for immediate use, and 
that many now go direct upon arrival to country 
bonds for distribution from there. The largest 
factor in the diminution of quantity, however, 
has been the fact that some 60,000 packages 
more had up till Christmas been sold in the 
Calcutta auction than were disposed of there 
in the same part of the previous season. The 
strength of the Russian demand (which has 
largely been transferred from the London market 
to those of Calcutta and Colombo) has now 
become the determining factor in price, and it 
is somewhat surprising that more teas have not 
been offered abroad rather than in~- London. 
The Calcutta market has during the year shown 
an improvement in value of about 27 per cent, 
on the average price for 1906, while the average 
price in London advanced only 2d. per Ib. 
or about 10 percent. It is unfortunate for the 
shareholdera in certain Companies which seem 
committed (possibly by arrangements with 
warehouse-keepers, brokers and others) to ship 
all their Tea to London, that the full benefit 
cannot be obtained of the alternative market. 
Were the Calcutta market more fully supplied, 
it is probable that it would be supported even 
better than now, as many Hnglish buyers prefer . 
the more practical conditions of buying there 
and importing to their own warehouses, without. 
the necessity of incurring the costs that fall on 
all teas offered at public auction in London. 
They arealso able to buy in Calcutta on the 
more reasonable basis of bids advancing by 
1-12d. per per Jb., instead of as in London by 3d. 
per lb. 


It will be seen that although the imports to 
the United Kingdom were 171,390,000 lb. or a 
decrease of about 124 millionlb on the previous 
year, the deliveries for home consumption and. 
foreign trade were some7 million lb in excess 
of the importations, being almost up to the 
figure of the previous year. Thisis most satis- 
factory when it is held in rememberance that 
during thenew season up till Christmas the 
Russian buyers took direct from Calcutta about 
834 million ]b more than the very large total. 
they had taken in the previous year. The yield 
for the season seems to have been a most. 
uncertain one, some estate stopping early 


and giving short crops, others holding 
on and giving large increases, but it 
appears probable that it will wind up 


with a slight deficiency upon the record crop of 
1906, Dooars is the only district in which there 
was a general short outturn. The quality gene- 
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rally has been fairly good, without being in any 
way outstanding. 
Cryton TEA. 


_ Coming after a year in which there had been 
a set-back in yield it was natural to expect that 
1907 would show some increase. The figure of 
increase, however (say about 13 million 1b.), is 
considerably beyond any expectations formed 
earlier inthe season. It has been made up in a 
somewhat eccentric way, similar to the yield 
from India, as many companies show 
deficiencies while others show considerable 
increases. It is fortunate that the large 
development was coincident with an Indian 
yield inclined to be retrograde, so that it has 
been found possible to dispose uf the heavy pro- 
duction at prices which in Colombo, as well as 
in London, tended generally throughout the 
year toa gradual but certain advance in level. 


There is no evidence yet that rubber is affect- 
ing production, or that the higher costs of 
‘ labour and labour difficulties are tending to‘res- 
trict same. As more rubber trees reach the tap- 
ping stage, it is possibe the labour difficulty 
may show itself more definitely, but the recent 
condition of the market for rubber and the less 
brilliant prospects for rudber investments, will, 
’ no doubt, tend tocheck extensions. There is now 
shown some disposition to make extensions in 
tea where suitable land can be found. It will, 
however, be many years before the crop from 
such can come into competition with the exist- 
ing volume of supply. It will be seen that the 
importations into the United Kingdom were only 
slightly in excess of those for 1906, but that 
there was avery considerable falling off in both 
the duty-paid consumption and the expor- 
tation, the use of Ceylon tea having dropped 
back materially in the home trade during the 
last two years, 


JAVA TEA, 


The iceland of Java continues to make mode- 
‘rate progress in yield, and the Tea grown there 
is now of much more general interest to Tea 
distributors because of the improvement in 
quality and manufacture. A few of the estates 
are, in their produce, quite equal in character 
to corresponding estates in India and Ceylon. 
There is no doubt that if capital could be 
found to develop more rapidly the Tea possi- 
bilities of the island it would become a 
most formidale competitor to the other growths. 
The consumption in Holland, to which the 
great bulk of the production is sent, has re- 
Wwained fairly stationary for several years, 
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rendering it more than ever necessary to re-ship 
all excess to Great Britain. Some of the London 
tea brokers, whose business purview is limited 
by the horizon of Mincing Lane, record a falling 
off in the volume of Java business, but the 
statistics herewith will show how gradually but 
Surely this Tea is establishing itself in consump- 
tion within the United Kingdom ; indeed the 
competition of Java tea sold in the auctions of 
Amsterdam and delivered at low rates of freight 
to various outports in the United Kingdom, is 
one of the most severe which London tea dealers 
have to meet and is having a serious effect upon 
the prices that can be paid for Indian and 
Ceylon teas to sellin competition. Even the 
competition of Russian buyers for Java toas 
(which are free from the special discriminating 
surtax that Russia put upon Indian and Ceylon 
teas from London) has now been transferred to 
a large extent from the London to the Amster- 
dam market. The exports from London of Java 
tea have consequently declined materially. 


CHINA THA, 

There was during the year a very considerable 
development in the home use of China teas, 
and the improved aspect of the statistics for 
those has been made much of by the specialist 
China dealers who have been so successful 
during the last few years in obtaining a great 
deal of judiciously worked advertising, fre- 
quently at no cost whatever. A close exami- 
nation into the particular kinds of China 
tea that have gone to make up the 
increase in the deliveries indicates, however, 
that the increase is not in the pure high-class 
teas that the consumer is urged to drink fur’ 
the benefit of his digestive or nervous organi- 
sation. The obvious explanation of the large 
increase is that blonders have found it necessary 
to use the very lowest priced stuff obtainable 
in order to reduce costs to a minimum : inferior 
China siftings, formerly considered practically 
unsaleable, have gone into the pot in as large 
a proportion as the distributer dare use, and 
certain aspects of the statistics. indicate that 
more China tea of low character 
imported during the year than it has been 
possible to absorb. The marked unwillingness 
of the modern consumer to drink anything that 
betrays a suspicion of the rank flavour of com- 
mon China tea, is a factor that has to be 
reckoned with. A limited number of dietetic 
faddists, influenced Ly antiquated medical 
opinions, drink what is called China tea and 
say that they like it. Lt is exceedingly pro- 
bable, however, that much more tea is served 


has been 
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to those who order in the pot under the name 
of China tea than ever came from the country 
that is supposed to have produced it. Good, 
clean, wholesome Indian or Ceylon tea is a 
safe enough drink for all ordinary consumers. 
The possibility of extracting from it a large 
percentage of tannin, which is so often adversely 
commented upon, is the very factor that recom- 
mends it to those accustomed to enjoy and 
benefit by a really good cup of tea, All tea 
can be spoilt in the making, and the best that 
can be said for China tea is that its deficiency in 
tannin renders the improper use of it less 
likely to be hurtful but by no means make it 
a better tea. 
Japan TEA, 

It may appear superfluous to make reference 
to Japan tea in a market where practically none 
of itis used. The general developments, how- 
ever, of the tea trade throughout the world have 
had an influence upon the production of Japan 
tea that has been no small a factor in contribut- 
ing to the recent rise in the value of other 
growths. The United States of America and 
Canada have been hitherto practically the only 
consumers of Japan Tea, except the Japanese 
themselves. The force of competition in recent 
years has so lowered the price obtainable on the 
American continent for the ordinary growths 
that (since the Russo-Japanese war and the 
consequent increase in the cost of labour) the 
production has been found somewhat unprofit- 
able. The latest published official statistics of 
the Japanese Empire indicate that since 1896 


there has been a diminution by nearly 20 per 
cent. in the cultivated area under tea. Mul- 
berries have been planted instead as a more 
profitable crop with less cost for labour. Japan 
tea thus displaced in Canada and the United 
States of America has been replaced by Indian 
and Ceylon. 

TsA STATISTICS FOR Six CALENDAR YEARS. 

(Accompanying McMeekin & Co.’s Annual 
Review of Tea for 1907 :—) 


Stock of all 
kinds in 


Bond at 

Blst Dec. oe 121.211,0°0 129,292,000 134,2: 3,000 
Stock of all 

kinds in 

Bond at 

Blst Dec. 125,726,000 112,658,000 108,638,000 
Consumption of} 

all Tea per | 

petson of Po- Ih 1b, obey = oIb. Sb, 
pulation with- Gul 617 68 Guu Bus GUE 
in thy United 

_ Kingdom 
Poareentage 

of each|Indian 594% 59% 58% 6ui% SO}% sex 
kind con-| Ceylon 317,, 34,. 843,, 31,, 3 3,, B3%,, 
sumed Java  b3,, Dey hese tte 4tss eh, 
withinthe| China 83,, 2,, 23, 41, 53, 4%,, 
United = + 
Kingdom 100% 100% 100% 100% 100% 100% 


McMegsin & Co, 
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THE TEA SITUATION IN AMERICA. 


Interesting Conclusions from a Study of 
History and Statistics. 


Is America’s taste for tea waning? It isa 
question which has been debated corsiderably 
within the past few months and judges of the 
situation fail to reach avy definite conclusion on 
the issue which meets with the coincidence of 
other judges. From the view point of one care- 
ful student of the situation the average conclu- 
sions are based on altogether too narrow 
grounds, and ifa range of years and contem- 
porary history are considered, it will be found 
that tea isin an extremely strong position in 
the market. This student, who desires to re- 
remain anonymous, writes this paper as fol- 
lows :— 


New York, Dec. 30, 1907. 


Editor of The Journal of Commerce and Com- 
mercial Bulletin. 


Sir,—It is frequently stated that thereis a 
falling off in the consumption of tea in the 
United States, and the imports of the last two 
years, contrasted with those of the preceding 
three years, are quoted as a proof of this. This 
method of argument is based upon the supposi- 
tion that the importations of tea are identical 
with the consumption in each year. It only re- 
quires this assumption to be stated to expose 
its falsity, for stocks of tea are carried over 
from year to year and exports are also a 
factor. The figures dealt with here are all 
net, after deducting exports, and the years 
are fiscal years ending June 30th. 


A ‘just estimate of trade conditions today 
cannot be reached by making comparisons of 
the importations of isolated years one with 
another, nor can 


THE RECENT HISTORY OF THE TRADE 


be ignored, for the following brief. sur- 
vey will show the conditions today to be 
the immediate outcome of this history. To 
find a normal period, undisturbed by legis- 
lative acts, we have to go back to a time 
prior to 1897. 


“ An act to prevent the importation of im- 
pure and unwholesome tea” became operative - 
on the lst of May, 1897. The imposition of 
an import duty of !0c. perlb. on tea went 
into effect on the 14th of June, 1898, remained 
in force to the 81st of December, 1902, and was 
discontinued on the Ist of January, 1903, 
The tea trade is- only now recovering from 
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the effects of these disturbing influences, as 
will be shown by an examination of the facts 
here dealt with. 

Tho immediate result of the Pure Tea law 
was a sudden very large increase in the impor- 
tations of tea, brought in from all available 
sources in anticipation of the law becoming 
effective, so that in 1897 the net importations 
rose to nearly 113,000,000 pounds, the largest 
figure yet recorded for any single year and 
equal to an increase of 22 per cent. on the aver- 
age net importations of the preceding five 
years (1892 to 1896). Twelve months after this 
first shock to the trade, or to be exact, on the 
14th of June, 1898, the war revenue measures 
went into effect, including an import duty of 10 
cents per pound on tea. This remained asa 
threatening and disturbing factor to the trade 
until the lst .f Jaduary, 1903, for the war taxes 
were in their nature of a temporary character, 
and their withdrawal at an early date was ex- 
pected, Finally the removal of the tax caused 
almost as much disturbance to the regular 
course of business as its imposition had done. 

With these facts before us, it becomes 
clear that that to measure consumption by 
importation we must go back to a period of 
stability in the trade conditions and _ this 
takes us to a time prior to 1897. Prior to 
1897 the trade was in a fairly stable state, 
and although importations fluctuated with 
seasonal conditions, the variation was not very 
great, tending generally to a steady increase 
to meet the wants of an increasing popula- 
tion. The average net imports for the five 
years 1892-1896 was about 91,750,000 pounds, 
and the average of the five preceding years 
(1887-1891) 83 1-3 million pounds. The popu- 
lation increased by more than 10,000,000 
- during the ten years 1887-1896, but the aver- 
age net importations for the two periods 


of five years each already referred to, 
viz: 1887-1891 and 1892-1896 gave the 
same figure per capital, viz.: 1°36 pounds, 
so it seems probable that this represented 


fairly closely 
THE CONSUMPTION PER CAPITA, 

Before proceeding on this assumption, the with- 
drawals from bond during the period the import 
duty was levied can be considered, as they 
throw some light on the invisible supplies held 
in the country at thattime. Withdrawals from 
bond represented tea that it was absolutely 
‘necessary for the trade td have to supplement 
stocks held free of duty, and the difference be- 
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tween the incidence of withdrawals per capita 
and 1'36 pounds, represented stocks, We need 
not pursue this point as it is a moot question 
whether or not consumption was affected by 
higher prices. It is sufficient for the purpose in 
view to know that the withdrawals in 1901 were 
about 82,500,000 pounds and those of 1902 fell to 
about 72,750,0v0, a falling off of 10,000,000 
pounds, which shows that every available ounce 
of old stock was utilized to eke out requirements 
until the new tea would once more be free of 
duty. We have in addition to this evidence, the 
general knowledge that invisible supplies were 
exhausted and that the tea cleared after Jan. 1, 
1903, went into immediate consumption, the 
country being denuded of stock. We thus have 


a point from which we can start with a clean 
slate. 


The importations in the five years ending 
June 30, 1997, have been the largest recorded for 
any 5 years in the history of the trade, aggregat- 
ing about 493,500,000 pounds, which for the five 


‘years gives an average of 98,750,000 pounds per 


aunum. But to this importation has to be 
added stocks in bond on December 31, 1902, viz. 
about 29,000,000 pounds, which brings up the 
quantity of tea available after January 1 to 
about 522,500,000 pounds and makes the average 
per annum for the five years about 104,500,000 
pounds, 


Since thenormal period 1892-1896 the popula- 
tion has increased by about 14,000,000, and was 
at the last Census a little over 84,000,000, so 
that on the basis of 1°36 pounds per head, the 
annual consumption should be about 114,500,000, 
and the figures we previously arrived at 
(104,500,000) show a shortage of about 10,000,000 
pounds per annum for five years. 

We have now to consider a factor which has 
assumed importance within the last few years 
The influence of the increase in the proportion 
of India and Ceylon teas now imported cannot 
be ignored, as they constituted about 19 per 
cent. of these last season. In the five years 
1903-1907 some 82,750,000 pounds of India and 


CEYLON TEA CAME INTO THE COUNTRY, 


equal to an average, on the five years, of say 
16,500,000 pounds per annum, 


The strength of these teas is from 40 to 100 
per cent. greater than those of teas from other 
countries, Taken at 60 per cent. greater rela-~ 
tive strength, that percentage must be added 
to the general imports, viz.: (9,900,000 
pounds) which vory closely accounts for the 


178 


10,000,000 pounds per annum shown to be 
short on the hypothesis that the consump- 
tion is 1°36lb. per capita. The selection 
of the figure 60 per cent. is not arbitrary, but 
is based upon the authority of the Brit- 
ish Customs House who reported that 
India and Ceylon tea, compared to those of 
other countries, was as 7 to 5, or in other words 
plus 40 per cent. As the comparison was made 
with the class of tea imported into Great 
Britian it is reasonable to assume a higher re- 
lative strength when making comparisons with 
those imported into the United States. In- 
deed, itis probable that all teas now imported 
should have some percentage to their credit, as 
the comparison is being made with present 
figures compared to the time prior to the 
passage of the Pure Tea Law. 


While the claim here made is that there has 
been no reduction in the actual consumption 
of liquid tea in this country the most favour- 

_ able construction of the figures will not do 
more than provide for consumption and leaves 
ne margin for replenishment of stock depleted 
during the period when duty was levied on 
imports, 


The very large net importations of the years 
1903-1904 and 1905 may, to a limited extent, have 
admitted of some stocks accumulating in the 
interior, but it seems clear that the smaller im- 
portations of the following years 1906 and 1907, 
being less than the requirements for consump- 
tion, these stocks must have been drawn from 
and are now greatly reduced, 


The general deduction to be drawn therefore 
is that invisible stocks must be extremely low, 
or practically non-existent in the country, and 
with short crops in the countries of production, 
greatly increased buying by Russia after a 
period of inactivity, larger consumption in Great 
Britain since the reduction of the duty there, 
and consequently the high level of prices in 
London, Calcutta and Colombo, the tea market 
here is in a condition where an advance in 
prices must take place, as spot teas cannot be 
replaced at the same prices for many months to 
come. We appear indeed to be on the eve of 
an era of higher prices all round. 


TEA’ IMPORTER. 
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THE CULTIVATION OF RICE. 


SUCCESS ATTAINED BY THE APPLICATION OF 
BASIC SUPEKPHOSPHATE, 


Analytical Laboratory, 79, Mark Lane, 
London, E.C., Jan. 3rd, 1908. 


Sir,—As the question of extended Rive culti- 
vation appears to be attracting attention in 
Ceylon just now, I send you a carefully copied 
extract from a paper by Professor Harrison 
on British Guiana read befere the West India 
Committee in London. 


You will notice that he speaka favourably of 
Basic Superphosphate as a source of Phos- 
phates for rice and regards Superphosphate and 
Slag as less suitable, the former being too acid 
for soils naturally deficient and Slag being too 
insoluble in its character.—Yours faithfully. 


JOHN HUGHES. 


Extract from Professor Harrison's paper on 
British Guiana read before the West India 
Committee, London, 1907. 


RICE. 


The next important agricultural industry is 
that of rice growing. This is emphatically one 
pursued by small farmers, and its development 
has been mainly due to the East Indian settlers 
in British Guiana. It is gratifying to be able to 
state that the black people in the colony are at 
present also entering with some enthusiasm into 
this industry. It is, however, only fair to the 
proprietors of sugar estates in the colony to 
point out that they have given every encour- 
agement in their power to their employés to 
carry on rice-growing. 

The returns made to the Board of Agricul- 
ture clearly show the great extension which 
has taken place in this industry of rocent years. 
In 1900 the acreage returned by cultivators as 
being under rice was about 6,000 acres, in 
1906 it was returned as about 24,000 acres, 
while it is estimated that for this year about 
26,000 acres of rice will be under cultivation, 
The increase in the crop of rice between 1900 
and 1906 represents about 12,500 tons of 
cleaned rice per annum, the value of which 
probably is about £125,000, 


The large area now being cultivated in rice 
has been used for that purpose without displae- 
ing the cultivation of any other valuable pro- 
duct. Hence the rice produced, whether used 
in the colony or éxported, is a clear gain to 
the resources of the colony, For some years 
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all the rice produced was used in the colony, 
replacing rice formerly imported from India, 
but a year or so ago a commencement was made 
of an export trade with the West Indian Islands 
and about 700 tons were exported from the 
colony during the year 1906-7. The export re- 
turns to April, 1907, show that this amount 
will be very largely exceeded during the pre- 
sent year. 


The enormous area in British Guiana suitable, 
ormore cor rectly speaking, pre-eminently suit- 
able, for the cultivation of rice, will enable 
the colony to become the granary for the 
W est Indian Islands when the cultivation of 
Sea Island cotton attains the great develop- 
ment which appears to be in the near future 
forit. Even if the Islandsthrow all their avail- 
able land into cotton, a product which does no 
appear likely to be produced on a large scale in 
British Guiana, that colony will grow the rice 
for the food of their inhabitants, a very fair 
division of labour and in all probability also 
of profit. 

The rice generally grown in British Guiana 
is known as Creole rice, and seems tobe a variety 
which has originated there by unconscious 
selection. It is of excellent quality, quite 
equal to any that has beenimported into the 
colony. The choicest type of the Creole rice 
is that known as the ‘‘Berbice” Creole, The 
only variety which appears to excel this type 
in quality is that best of all rices, the Caro- 
ina Golden Grain, but itis hoped by experi- 
mental cultivation to ,obtain even better kinds 
in future. 


With this object in view large numbers of 
varieties of rice have been imported into the 
colony by the Board of Agriculture. About 
seventy of these are at present under cultiva- 
tion at the Government Experimental Fields. 
From among these it is hoped to select kinds 
which will give satisfactory yields in the lands 
of the interior of the colony, so that those en- 
gaged in the forest industries andin the ex_ 
ploitation of the various mineral products may 
grow rice and thus supply at least a part of the 
food they require. 


The experiments with varieties have been- 
utilised as far as feasible to ascertain the pro 
bable manurial requirements of rice under the 
conditions under which it is grown in Eritish 
Guiana. Nitrogen is not required as a manurial 
constituent as the creek-waters used to irri- 
gate the growing crops supply it in ample 
quantity, and where the soil is at all rich in 
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nitrogen the rice is almost invariably laid. 
Potash also does not appear to be necessary as 
a mauurial application, the rice soils containing 
it in abundance, whilst it is generally present 
in small quantities in the irrigation-waters, 
On the other hand, the judicious use of phos- 
phates appears, on the whole, to be advant- 
ageous; superphosphate of lime cannot, how- 
ever, be recommended as at times its use has 
resulted in decreased yields; slag phos- 
phate is preferable to it, and may be applied 
without risk to the crops; but as far as the ex- 
periments go the application of so-called basic 
superphosphate, a preparation introduced by 
Mr. John Hughes, F.I.C., has given the most 
satisfactory results. 


“TREE CULTURE BY STREAMS AND 
RESERVOIR—AFFORESTATION 
IN WATER WORKS AREAS.”’ 


It would be superfluous to give instances of 
the destruction of forests causing the gradual 
drying up of springs and streams, and conse- 
quent widespread barrenness. The covering of | 
the catchment areas with forest growth dimi- 
nish the quality of silt brought down by the 
heavy falls of rain, and the roots of the trees 
having rendered the soil open and porous, the 
surface flow would be retarded at the time, 
and the flow into them would continue long 
after the rains had ceased. Forests exercise 
a most powerful influence on the consolidation 
of the soil and the maintenance of earth and 
rocks on the slopesof the hills. They act both 
by the trunks and the roots of the trees. 


The action of trees in preventing landslips 
is two-fold. Large quantities of water are an- 
nually lost from the reservoirs of the country by 
evaporation, caused by the barren and hot sur- 
face of the land surrounding the reservoirs, 
The planting of trees will certainly be to dimi- 
nish evaporation ; many clouds charged with 
vapour would be attracted by the coolness 
about the trees, and the result would most 
probably be a deposit of rain. 

Many illustrations can be given from the evil 
effects of a barren and dry surface of land 
surrounding several of our reservoirs, It has 
been asserted, and theoretically the contention 
is doubtless correct, that masses of woodland 
increase the rainfall. The causes of this result 
are sought for in the reduction of temperature 
associated with forests, and in the greater 
absolute and relative humidity of the air in 
woods. Trees do, however, under certain con, 
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ditions of the atmosphere, cendense dew on 
their leaves and branches, and this effect may 
often be seen in the wet state of the ground 
underneath trees on a foggy morning, when the 
surface elsewhere is comparatively dry. 

In a district of heavy annual rainfall a emaller 
proportion of the precipitations is caught and 
evaporated from thetrees than where the rain- 
fall is light. 

Similarly in the case of heavy and long con- 
tinued rain,as contrasted with gentte showers; in 
the latter case, in fact, but little of the water 
reaches the ground through the leafy canopy 
of a dense forest. Then again much depends on 
the kind of tree, evergreens intercepting more 
water throughout a year than deciduous trees 
and a larger proportion of the rainfall is evapo- 
rated from the leaves and branches in summer 
than in winter. 

Where water supply for domestic purposes 
is concerned, the avoidance of violent freshets 
on the one hand, and scanty flow on the other, 
is alike desirable. 


The water ofa reservoir surrounded by well- 
stocked woodland is not subjected to 
the same amount of violent agitation during 
gales as is the case when such sheltering agency 
is absent. 

To the credit of forests is also to be placed 
the fact that they exercise a purifying influeice 
both on the air and on the soil, germs of all 
kinds being markedly scarcer in a well-wooded 
district than in a similar extent of tree-less 
country. 

Afforestation in Water Works Areas.—This is 
a very important question to all Corporations 
and Water Boards, more specially in Tropical 
countries. Valuable work has already been 
undertaken by many of our public bodies in 
the British Isles, the most advanced being the 
Corporation of Liverpool in connection with 
their water supply from Lake Vyrnwy, in Wales. 

The work of afforestation, over the whole 
of the catchment area, is being carried out ina 
moat thorough and systematic manner. 

Many other Municipalities, during the past 
few years, have also had similar schemes placed 
before them. It 1s, therefore, very desirable 
to draw the attention of all Municipal bodies, 
to the advantages and profits to be clerived from 
planting their catchment areas with trees 
which ultimately will not only contribute 
materially to the retention of the rain 


The Supplement to the Trepieal Agrieulturist 


that falls over the area, and thus 
assist in regulating the water supply in prevent- 
ing floods and water famines, but will tend to 
the purification of the water and should also, 
properly managed, yield a fair and regular in- 
come onthe capital expended. Ijam of opinion, 
that this is a direction in which a consider. 
able amourt of afforestation may usefully be 
done. To prevent all risk of contamination of 
the water supply, itis the policy to remove all 
human habitations, as well as live stock, from 
such areas. These areas, therefore, however 
well suited they may otherwise be for the 
production of crops or maintenance of live stock, 
are practically abandoned, and yield no return, 
beyond that obtained from sale of the water, 
upon what is usually a very heavy capital ex- 
penditure on the part of the Corporation. Such 
catchment areas, if they are to be thus utilised, 
should be placed under the control of a come 
petent and experienced person. 


Such areas must be planted with a mixture 
of timber producing trees for permanent and 
secondary crops; the secondary crop to be 
gradually cut out whenever the trees becume 
suitable for agricultural or other industrial 
purposes. 


Over the area, every second row where possible, 
can be planted with quick-growing species of 
trees, which will necessitate a commencement 
of thinning out. 

Government cannot too strongly impress 
upon every Municipal body the great impor- 
tance attached, to this question, in the preser- 
vation and purification of their water supply. 


ARBORIST, 


CEYLON’S CARDAMOM EXPORTS 
FOR 1907. 


“YT cannot understand,” writes a cardamom 
grower, ‘‘the export of Cardamoms being so 
heavey, for 1907; all estates for the past six 
months are very short, both on Rangalla side 
and Matale, yet the exports have not dropped. 
Is it possible that South India Cardamoms sent 
to Ceylon and re-shipped are included in the re- 
turns?’ No, we learn on enquiry from the 
Secretary of the Chamber of Commerce, the 
South Indian cardamoms imported for re-ship- 
ment aro not included in the Chamber’s export 
able as Ceylon cardamoms, There is apparent!y 
something wrong, however. The area under 
cadamoms in Ceylon in 1906 was 8,744 acres and 
the exports of the spice 732,1361b. Now in 
1907 the area is only 8,451 acres and yet from 
293 acres less the export for 1907 shows an in-' 
crease of 33,334 1b. over 1907—and that too in 
spite of reported short crops all round. Can 
any reader suggest an explanation, — 
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CEYLON TEA AND RUBBER. 


BY SIR HENRY A. BLAKE, G.C.M.G. 


[Extract from paper read before the Royal 
Colonial Institute] 


The acreage under tea in 1906, which is the 
last year for which I have complete returns, 
was 461,260, and the total weight of the tea ex- 
ported was 170,527,126 lb. The yield per acre 
varies from 350 to 800 lb.—in one or two estates 
even as much as 1,000 1b. has been obtained— 
the greater weight of leaf in the lower levels 
compensating forthe superiority of flavour in 
the higher. Tne average return was 370 lb. per 
acre, onwhich at present a duty amounting to 
$3 1s. 8d. per acre is paid on the tea imported 
into the United Kingdom. The reports for 1907 
show thatthe crop and prices are both good, 
and the tea proprietors of Ceylon may be con- 
gratulated upon excellent prospects and a posi- 
tion as stable as they have enjoyed since the 
hardy tea plant first replaced the ruined indus- 
try of the coffee grower. 


Tur CEYLON Rupser INDUSTRY TopDay. 


I have given you some particulars of the 
two great industries of tea and coconuts, the 
former supplying in value 56°7 per cent. and 
the latter 21:2 per cent, of the total exports. 
But within the past four years another industry 
has come to the front that widens the basis of 
Ceylon prosperity, and bids fair to become the 
second in value if not the leading export of the 
island. In 1903 there were but 11,595 acres 
planted in rubber. Then came a great rise in 
the market price, and copitalists realised that 
Ceylon possessed all the necessary capabilities 
for the production of so valuable a crop. Land 
was taken up in feverish haste, and every officer 
of the Government who could assist in its 
survey, settlement, and sale was devoted to the 
duty of satisfying the demands of impatient 
capitalists. Ina colony where large numbers of 
proprietary rights were undetermined the Gov- 
ernment was bound to insure that every title 
granted to purchasers should be valid and free 
from claims, and in many cases this process 
necessarily involved considerable delay ; but the 
Government did everything in its power to ex- 
pedite matters, with the result that up to the 
middle of last year the area acquired and being 
cleared for rubber was over 120,000 acres, and 
companies had been formed with an aggregate 
capital of £700,000. 
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The Ceylonese, too, are taking up the plant- 
ing of rubber, and experiments as to its cultiva- 
tion under irrigation are being made by the 
Botanic Department. It is, sofar, growing well 
in the North-West Province, and I see 


NO REASON WHY EXTENSIVE PLANTATIONS MAY 
NOT YET BE MADE EVEN IN THE DRY REGIONS, 


where irrigation is available, 
was proposed to have an 


In April, 1906, it 


ExHIBITION OF RUBBER, 


including everything connected with its pro- 
duction in the raw state, and of all the pro- 
cesses of preparation and adaptation to the 
various uses to which it is applied. After 
consideration we decided that the Exhibition 
should be built in the grounds of the Botanic 
Gardens at Peradeniya, and be opened from 
September 13th to 27th. We invited all rub- 
ber-producing countries to send exhibits, and 
were fortunate enough to secure as judges 
three experts from London—Messrs, Brett, 
Smithett and Devitt—whose decisions were 
given after most exhaustive examination, and 
whose lectures during the Exhibition, on the 
preparation of rubber for the market, were 
full of interest and;value to those engaged in 
the cultivation, Each morning}a lecture was 
delivered at the Exhibition by a member of 
the scientific staff of the Botanic Department 
of Ceylon, or by competent speakers from 
other countries, and these lectures, with the 
discussions that followed, were afterwards 
produced in book-form by the Botanic De- 
partment, and by Messrs. Ferguson of the 
Ceylon Observer. These books contain nearly 
all the practical information known about 
the production and preparation of rubber up 
to the time of the Exhibition. One of the 
most interesting of the lectures was that 
delivered by Mr. Herbert Wright, then 
Controller of the Experiment Station at Pera- 
deniya, but now, I believe, holding the res- 
ponsible position of Editor of the Rubber 
Journal. He accepted 60,000 tons of rubber 
from wild sources as a constant annual quan- 
tity, and taking 65,000 tons as the demand 
for rubber in 1906, to be increased by a grow- 
ing demand of 5,000 tons annually, he assumed 
that the demand for cultivated rubber would, 
in 1917, require 60,000 tons, for the produc- 
tion of which an area of 960,000 acres would 
be necessary. Again, he entered into the ques- 
tion of the productionjof rubber from‘an acre, 
and gave a warning against over-production, 
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The actual experience of tapping 198,000 trees 
in Ceylon and the Straits Settlements in 1905 
gave 240,000 lb. of rubber, and in 1906 the 
tapping of 10,000 trees in Ceylon of the average 
age of ten years gave 30,000 lb. Now, in cai- 
culating the 


PROBABLE VALUE OF GROWING PLANTATIONS 


in Ceylon, we may take a planting distance of 
20 feet by 15, or 150 trees to the acre, as the 
most suitable, and if we accept from seven- 
years-old trees a return equal to one-half of 
that secured from 10,000 trees of ten years’ 
growth, it will give 275 lb. of rubber to the 
acre. I have calculated roughly that the cost 
at which am acre of rubber will stand in seven 
years, including purchase, clearing, planting, 
weeding, and interest on outlay, will average 
about £22. What the price of rubber may be 
at that date who can say? But, if we take 
it at 286d per lb., the annual gross return of 
£34 7s 6d per acre will leave a handsome 
margin of profit to the investor. 


There are at present at least 140,000 acres 
planted with rubber in Ceylou which, on the 
estimate that I. have adopted, will in six years 
return annually 14,062 tons, value £3,937,360, 
which will almost equal the value of tea ex- 
ported in 1906. 


A STRANGE ROMANCE OF RUBBER. 


At THE Port oF LONDON. 

Let us try to trace the history of rubber from 
its earliest stage until it reaches that focus of 
commerce and adventure and romance—the Port 
of London. 


Imagine, then, inthe forests of South America, 
of Madagascar, Mozambique and the Western 
States of Africa, of Assam, Rangoon, the Straits 
Settlements, Java—imagine the planting of that 
seed, the gradual growth of the rubber-giving 
tree, with its large trifoliate leaves to its height 
of sixty feet. 


. The moment comes for the rubber to be ex- 
tracted. After some years’ growth a deep hori- 
zontal cut is made near the base of the tree. 
From it a vertical incision extends up the 
trunk and is joined by oblique incisions run- 
ning into it at intervals, A shallow cap is 
placed beneath the lowest cut and into it there 
flows gradually a milk-like fluid, This is the 
rubber in its first state. 

The trees are ‘‘tapped“ in the evening, The 
following morning the juice is collected. Each 
tree. yields about six ounces of juice in the 
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course of three days. . The milky fluid is ecn- 
tained chiefly in the middle layer of the bark 
in a network of tiny tubes. The precise 
method of ‘‘ tapping” varies in different coun- 
tries and in some cases the rubber is allowed 
to drip on to large leaves spread upon the 
ground to receive it. 

This fluid must now be dried: Sometimes 
the contents of the cups are just poured out on 
the earth and the sun is allowed to do its work, 
but in the case of the finer qualities of rubber 
more care is needed. 

As the rubber dries its colour changes. It 
becomes black and hard. In that condition it 
is packed in bales, carried down to the coast 
and loaded on the ‘tramp steamers often in 
quantities of ten tons in one cargo.’ Thus it 
reaches the Port of London. 


The Para rubber, which in quality is the best, 
co mes ins olid blocks weighing about a hundred 
weight. This isthe kind of rubber used in the 
manufacture of billiard-table cushions. From- 
Mozambique the rubber comes in bales like 
gigantic sausages, from other places in thin 
sheets—‘ biscuits’ the trade calls them. And 
these ‘ biscuits ’ fetch the best prices, selling at 
about 4s, the lb. 


RUBBER FROM PARA, 


Strange, indeed, are the shapes in those rubber 
cargoes! ‘ Knuckles,’ ‘ negro-heads,’. ‘ thimb: 
les,’ ‘nuts,’ ‘tongues,’! They are unloaded 
all of them at the Port, weighed duly in cases, 
and samples are cut off for the inspection of deal- 

ers. The cases are then stored. in the ware- 
houses to await the auction sales which take 
place each fortnight in Mincing-lane. 

Thus—for we must follow its fortunes to the 
end—our rubber passes into the hands of the 
manufacturers and their activity begins. They 
boil it, they roll it, they grind it to rid the crude 
substance of impurities, they vulcanise it to 
render it resilient and to increase its resistance 
to air and water. And here let us note as one of 
the most remarkable facts of all modern industry 
—the increasing importance of rubber in the 
sphere of daily life. Take the figures :— é 


They refer to the imports of rubber into the 
Port of London :— 
Hundred weights. 
1912 1903 1904 1905 1906 
25,902 29,833 41,168 48,423 91,254 
and they represent in value :— 


1902 1903 1904 1905 1906 


go! £ £ £ 
202,217. 319,591 497,621 » 655,845 1,011,472 » 
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Thus we see the remarkable increase that 
goes on year after year in the use of rubber. 
In 183y the total imports to this country only 
reached 464 cwts.; this year London’s imports 
alone will probably exceed 5,000 tons. At the 
end of last year there were more than a thous- 
and tons of rubber stored in the warehouses 
at the London docks and wharves. 


COLUMBUS. 

About five hundred years ago, Herrera, 
during the second voyage of Columbus, ob- 
served the Haytians playing a game with balls 
made from ‘the gum of a tree,” and he notes 
that they ‘bounced better than the wind-balls 
of Castile”! 


In the seventeenth century the Spaniards in 
Mexico used the juice of the tree to waterproof 
their cloaks, but Earope had no hint of the 
discovery until many years alter, when an 
English writer mentions as a novelty the sale 
of some half-inch cubes for erasing at 3s each ! 
It was not until the beginning of the eighteenth 
century that the industry can be said to have 
really commenced, 


Even after a rubber article has been discarded 
the virtue of its fabric is not allowed to be 
lost. Waste rubber is reclaimed and, com- 
pounded with, the crude article, comes to us 
again in the soles of our tennis and seaside 
shoes. I talked to a rubber broker the other 
day on the future of the industry. 

‘“More rubber is being demanded for the 
world’s use every year,” he said, ‘* but the 
supplies keep pace. The reason is that growers 
who formerly went in for tea planting have 
found rubber-production more profitable, and 
this, of course, tends to keep the market well 
supplied.” 


Go to the Port of London! Search and tind 
the rubber waiting as it has come from the 
ends of the earth to serve our convenience. 
Look at it and you will thrill with the romance 
of trade as exemplified in rubber and the vast 
‘activity of the Port of London.—Hvening News, 
Jan. 20. 


HANDY METHOD OF MEASURING 
GIRTH OF TREES. 


Those who have to spend time in taking 
measurements of the girth of rubber and other 
trees will tind the following method considerably 
shorten their labours. Take a piece of strong, 
tough paper or highly glazed calico 1 or 14 inches 
wide and measure it out inte inches and foot, 


185 


I have found the prepared tracing paper or cloth 
used in plan making very good for this purpose. 
Begin the measurement a little way from the end 
of the tape and through the one inch line puta 
strong large drawing pin folding the rest. of the 
tape over and if necessary stitching it to keep 
the flat head of the drawing pin in place. The 
measuring tape is now ready for use and if the 
girth of trees are to be measured the procedure 
is as follows:—Place the measuring tape round 
the tree overlapping it and press the drawing pin 
into the tave where it crosses again. This will 
leave a clean round hole in the tape the length 
of which can either be recorded at the time or 
else if an average is required the tapo can be 
taken home and the number of holes at different 
distances recorded. The smallness of the diama 
eter of the pin, about 1-40th of an inch, reduces 
the possibility of two measurements falling into 
one hole toa minimum. I have found that even 
when many hundred readings are taken all the 
holes can be deciphered. 
J. B. Carrutuers. 


—NStraits’ Agriciliural Bulletin for Dec., 1907, 


PLANTING IN NYASALAND 


is a small affair so far as Sir Alfred Sharpe 
reported to the R. C. Institute. ‘The value of 
exports from the Protectorate for the past year * 
was a little over £50,000. Imports amounted 
to £222,000. Up to the year 1904 coffee was 
the chief export; low prices, however, which 
have ruled for some years, operated against ex- 
tensions in this direction ; and now cotton has 
taken the place of the former leading product, 
Last year cotton to the value of £16,000 was 
exported, The prices realised for Nyasaland 
cotton have been good, as much as 11d per lb. 
having been obtained for Egyptian, whilst Ameri- 
can has fetched up to 8id. The area at pre- 
sent under cotton is about 7,000 acres. ‘fhe 
Manager reports:—My acreage under Ameri- 
can cotton this year (1907) is 700 acres, which 
was all planted with carefully selected seed 
rown here last year. Prospects are excellent, 
i estimate 70 tons of ginned cotton. To culti- 
vate and harvest cotton, and do it well, costs 
£2 per acre in native labour. Tobacco planting 
has increased considerably of late, last year’s 
export being 414,000 lb. as compared with 
199,000 during the previous year. The greater 
part of this went to South Africa; but there 
appears to be a probability that in future it will 
be the home market which will be looked to, 
Coffee to the value of £10,000 (455,000 1b.) was 
exported last year. The other chief exports 


were :— 
Strophanthus (drug) £4,000 
Ivory £1,600 
Rubber £3,500 
Maize £3,000 


Oil Seeds and Ground Nuts £3,209 
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AN ANNUAL REPORT ON COCOA. 


London, Jan, 20.—The year 1907 is memorable 
for the high level at which prices of almost all 
descriptions of Cocoa have been maintained. 
The cause of this advance is not far to seek. 
Had it been due to large speculative transac- 
tions, stocks would everywhere have increased 
and deliveries would have fallen off, but last 
year the exact contrary happened. Stocks at 
the end of July were lower than for years past, 
whilst one of the chief features of the market, 
notwithstanding frequent rises in Manufac- 
turers’ quotations, has been the steady increase 
in Consumption in the chief countries of Europe 
and the United States, which however was 
checked in the latter country by the monetary 
difficulties during the Autumn to such an extent 
that the total Consumption for the year shows 
an apparent falling off of about 6 per cent. 
Perhaps the United Kingdom ought to be ex- 
cluded, as the Duty payments do not show any 
material increase, although in this country the 
price has hardly been raised at all to the pub 
lic. Seldom has there been so great a rise in 
prices with so little outside speculation as was 
the case last year, at any rate as far as the 
London market was concerned. 


CONSUMPTION OVERTAKES PRODUCTION. 

There can be little doubt, however, that the 
higher range of prices is due tothe fact that 
the Consumption of Cocoa throughout the world 
has for a time overtaken Production, and whilst 
the Production of Cocoa generally shows on 
balance a moderate annual increase. Consump- 
tion during the last few years has been going up 
by leaps and bounds, more especially in Ger- 
many and the United States. No doubt the 
high prices will encourage increased Produc- 
tion, but Cocoa takes several years to grow 
before large crops can be obtained, and if 
Consumption continues to be maintained, the 
future of the market will probably depend 
during the next few years on the output of the 
Cocoa Plantations already in existence on the 
Gold Coast and other Settlements in West 
Africa. From the Gold Coast the exports in 1906 
were 20,000,000 lb., against 11,000.000 Ib. in 
1906. For 1907 a further increase is expected. 


The market, which had already improved 
considerably during the latter part ‘of 1906, 
opened at an advance of 20s to 25s on the prices 
ruling in January, 1906, and, speaking generally, 
had a hardening tendency during the first half of 
the year, and with moderate fluctuations from 
time to time, prices at the end of July showed 
a further rise of 10s to 18s per cwt. 
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As the Bahia crop begins in July, and ex- 
ports from the larger countries of production 
are heaviest during the latter months of th 
year, Manufacturers usually allow their stocks 
to run low in July, relying on replenishing 
them as new crops come in, when prices 
might naturally be expected to give way to 
some extent under the influence of heavy sup- 
plies. The very high prices obtainable had 
induced operators to sell new crop Bahia for 
July shipment to a large extent, and when 
it was found that the crop was somewhat 
later than usual, and that Planters were not 
eager to sell, ‘‘ Boars” tried to cover; this 
led to a sudden and unexpected rise which 
affected all descriptions of Cocoa, and prices 
during August, September and October ad- 
vanced from the high level then current a 
further 20 to 25 per cent. At this time a 
fair business was done to the Trade at from 
115s to 120s for good to fine descriptions of 
Trinidad and other West India, and up to 
120s for fine St. Thomé and superior Bahia. 
In Guayaquil, Caragez sold as high as 123s, 
and fine summer Arriba up to 1258; hardly 
any sound cocoa was obtainable under 108s, 
and some transactions were reported in Accra 
at this price, whilst ordinary unfermented 
Dominica realised !110s to 112s per cwt, 


What the course of the market would have 
been if 


Tue Financial Crisis In THE Unitep States 


had not occurred it isimpossible to say, but the 
effect of this catastrophe, which developed in 
November, has been that in addition to an ex- 
ceptionally high bank rate here and elsewhere, 
the largest consuming country has for a time 
ceased to be a buyer in the markets of the 
world. This encouraged uncovered sales of 
Bahia, &c., for forward delivery at compara- 
tivelylow rates ; as there was at the same time 
considerable pressure to sell Accracocoa, prices 
were forced down day by day until sales were 
made showing a drop of about 40s per cwt. 
from the late highest point, and the market 
had now fallen into such a sensitive state that 
the news of considerable purchases made in 
Bahia by English Manufacturers was sufficient 
to frighten the ‘‘ Bear” sellers into immediate 
covering, and prices of ‘fair fermented ” Bahia 
were driven up from 68s to over 90s per 50 kilos 
c.&f, within a week. The market afterwards be- 
came dull and depressed, and prices have given 
way again to some extent, the latest quotations 
of cocoa, generally at the end of the year being 
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about on a par with those in July before the 
last rise took place. 

The following figures show the consump- 
tion in the different countries from which we 
have been able to obtain the most reliable 
information available :— 


EuropE AND THE UNITED 
STATES. 
1907. 1906. 1905. 
Ib. Ib. Ib: 
United Kingdom 12 montis 


to 31st Dec. 44,445,200 44,387,900 
Germany 12 months to 30th 


CONSUMPTION IN 


46,496,200 


ov. 77,2C8,500 77,495,800 
Holland 12th months to 30th 
N 46,188,000 547,121,500 642,038,900 


64,931,400 


ov. 
France 12 months to 30th 


Nov. 51,499,600 51,290,200 47,335,500 
Spain 12 months to 30th 

Nov. a11,938,300 13,374,300 12,812,700 
Belgium 12 months to 30th 

Nov. 13,199,290 12,884,200 11,945,700 
Austria 12 months to 30th 

Nov. a6,897.000 6,786,400 5,971,600 
Italy 12 months to 30th Noy, a3, 249, 300 3,116,700 1,966,200 
Switzerland 12 months to 

30th Sept. 16,476,500 13,809,000 11,642,700 
United States 12months to 

Blst Dec. 78,955,000 83,690,000 74,200,000 


Total 349,056,600 353,956,000 319,290,600 


b These figures show the quantity of cocoa imported 
into Holland. 
a Estimate. 


Cocos In TRINIDAD, 
Increase since 1903 about 31] per cent. 


In consequence of the shortness of the crop 
in Trinidad during the summer of 1906 prices 
of Trinidad in London in January, 1907, were 
rather high compared with other West 
India, being 88s to 89s for middling red, and 
90s to 95s for good to fine Plantation. With 
a few unimportant fluctuations these were 
about the quotations for the first six months 
of the year, and in July fine marks of Tri- 
nidad were sold at 95s per cwt. The transac- 
tions in the London market have, however, 
been less than usual, partly owing to smaller 
importations and also to the fact that one of the 
largest Manufacturing Consumers of Trinidad 
Cocoa in our market being well stocked has 
hardly bought at all during the year. When 
the general rise took place in August and 
September, Trinidad (which had become rela- 
tively cheap compared with other cocoas) parti- 
cipated, and prices rapidly rose till some large 
sales were made of fine marks.as high as 120s per 
cwt. Prices afterwards slowly declined, but 
not at all to the extent that took place in other 
descriptions of Cocoa, and hardly any transac- 
tions were reported up to the close of the year 
below 103s per cwt. for middling red, and 105s 
to 108s for good to fine Plantation, Considerable 
sales were made during the year for arrival on 
c, and f, terms to Havre with usual options, and 
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prices have ranged from 80s per 50 kilos in 
February up to 110s in October, but hardly any 
of these Cocoas came on to London. In October 
sales were reported made in Trinidad at much 
higher equivalent prices for shipment to United 
States. During the autumn several crops and 
part crops of Plantation Trinidad were sold 
chiefly from 105s to 110s per ewt., London 
landed terms Havre with options, some for 
shipment from lst October, 1907, to 30th Sep- 
tember, 1908, and some from Ist: October, 
1907, to 31st March, 1908. 


The crop shipments from 1st October, 1906. to 
30th September, 1907, were 12,000 bags less 
than inthe previous season. The imports into 
London for the year 1907 were 17,762 bags, 
against 18,534 bags in 1906, and 31,298 bags in 
19C5, and the deliveries for Home Consumption 
12,183 bags against 14,632 bags in 1906 and 
28,752 bags in 1905. 


Tue DIsTRIBUTION OF THE CROP 


according to the circular of Messrs, Gordon, 
Grant & Co., was as follows :— 

Vee Hecies 1904-05 

ags. ags. Bags. 

*England 41,343 31,941 44,895 

*France 54,803 66,317 86,712 

America 84,725 94,535 85,335 

Total 180,871 192,793 216,942 


* The above list shows the consignment 
merely, but the ultimate destinaion of the 
Trinidad shipments to Europe is not deter- 
mined until arrival. 


GRENADA, 

Owing to the scarcity of Trinidad on the 
spot, fine and superior qualities of Grenada 
were in strong request at the opening sales 
of the year, 86s per ewt. being readily paid, 
an advance of 5s per cwt. from the last sales 
of 1906. The Trade, however, did not seem 
disposed to support these prices and a gradual 
decline took place. Importers were willing to 
meet the market, and for the first two months 
of the year a considerable business was done 
down to 80s per cwt, The landings of Trinidad 
being still unusually small led to an increased 
demand for Grenada, and prices again rose 
steadily. In August, September and October, 
owing to Continental orders, the advance was 
very strong, and transactions were reported 
up to 122s 6d per cwt., the price of Grenada | 
at that time actually exceeding that of Trini- 
dad. This demand having been filled for the 
time, the market became quieter, and prices 
gave way to seme extent. The state of financial 
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affairs in America caused a further decline, 
and at the close of the year the quotation 
for fine was 99s per cwt. During the au- 
tumn a considerable number of fine Estate 
crops were sold from 100s up to 110s 
per cwt., London landed terms. Havre 
with options, for shipment from 1st October, 
1907, to 30th September, 1908. The transactions 
in London as reported in our Summary were 
3,050 bags lessthan in 1906. The imports into 
London were 27,488 bags, against 30,396 bags and 
41,967 bags in the two previous seasons, and the 
deliveries for Home consumption were 15,999 
bags, against 24,930 bags in 1906, and 34,650 
bags in 1905. 

The shipments from the Ist October to the 

30th September were as follows, viz :-~ 
1906-07. 1905-06. 1904-05. 
60,087 bags 54,381 bags 64,328 bags 
WEST INDIES GENERALLY. 

What has been written of Grenada applies 
almost equally well to other descriptions of 
West India cacao, and the fluctuations of the 
former have been closely followed by Jamaica, 
St. Lucia and Dominica. The transactions in 
London of Jamaica during the year were 
only a little more than half the quantity 
reported during 1906, being 3,466 bags against 
6,224 bags last year. This was no doubt 
due, partly to the effects of the  earth- 
quake and partly to the drought from which 
the Island suffered. The transactions in St. 
Lucia on the other hand have nearly doubled: 
and were 3,004 bags in 1907, against 1,644 bags 
in 1906 ; the preparation of this cocoa has shown 
great improvement on previous years, and a 
considerably large quantity of fine fermented 
has been shipped, equal in quality to fine 
Grenada, and occasionally surpassing it in price. 
About 4,800 bags Dominica cocoa were disposed 
of in London during the year, this quantity show- 
ing a slight advance on that of 1906; the greater 
part of this consisted of unfermented cocoa, the 
quality and value being about equal to ‘‘ fair” 


Grenada. 
The Ceylon Industry. 


The shipments from Colombo from Ist Jan. 
to 18th December exceed those for the same 
period of 1906 by 3,704,288 1b., being 9,080,960 
lb., against 5,376,672 lb. last year, and are the 
heaviest yet recorded. The transactions in Lon- 
don, according to our summary, also show an 
increase over the previous year of 10,150 bags. 

Supphes were not on a large scale at the 
opening of the market, and there was a strong 


demand for native kinds, whilst plantation re- , 


alised fully steady prices, business being doné 
at 67s to 79s for fair to fine native, and 80s to 
86s for middling to good estates. For the next 
few months the course of the market was 
steady, there being very little alteration in 
values ; large quantities of both native planta- 
tion kinds were brought to auction, and the 
sales reported up to the beginning of May 
amount to over 30,000 bags. During May the 
demandagain became active, and prices advan- 
ced 6s to 8s per cwt. in a few weeks. Tho market 
was then practically cleared, all the bought-in 
lots and lots offering in second hands were dis- 
posed of, holders being anxious to take advan- 
tage of the high rates ruling. In August and 
the two following months, incommon with other 
growths of cocoa, prices rose rapidly ‘and 
touched 115s 8d for native, and 122s for 
Plantation. There was a tendency to lower 
prices during November, which was empha- 
sised by the financial disturbances in America, 
and. prices quickly declined to the extent of 
about 15s per cwt. During December a fair 
business was done at a further decline, the 
closing quotations for the year being 91s 
to 100s for Plantation, and 70s to 81s for 
Native kinds. 


THE SHIPMENTS FROM COLOMBO, 
from the lst January to the 18th December 
were as follovs, viz. :— 


1907. 1066: 1905, 
; lb: b. 
9,080,960 5,376,672 6,535,984 
, 
GUAYAQUIL. 


At the commencement of ithe year Guaya. 
quil Cocoa was cheaper than West India, and 
this fact attracted the attention of | buyers. 
During the first four months prices rose 
steadily 7s to 88 per cwt., whilst the value 
of West India descriptions showed. very 
little change. The sales in this period were 
more than half the total transactions, re- 
ported in London for the whole year. 
Prices still continued to advance. with- 
outa break to the end of September, when 
118s to 123s per cwt. was paid for Machala and 
Caraquez and up to 126s per ewt. for fine Arriba, 
In the meantime, the value of West India and 
other Cocoas had risen rapidly, and prices of, all 
fine kinds were about on the same level. | With 
the advent of the Financial crisis in America, 
and the general tendency to lower prices, Mac- 
hala and Caraquez were driven down about 
15s to 18s, whilst Arriba only gave. way to the 
extent of 5s to 10s per cwt., a fair business being 
done at the decline. In December, however, 
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prices again fell, and the last quotations for the 
year were 98s to 110s for fair to good Arriba 
and 96s to 99s for Machala and Caraquez. 

The ireceipts for Guayaquil for 1907 were 
398,500 quintals, against 454,250 quintalsin 1906, 
a falling off of 55,750 quintals, The transactions 
reported in London amounted to 18,100 bags, 
1,700 bags less than the previous year. 


Cocoa IN AFRICA. 

The receipts of St. Thomé Cocoa at Lisbon 
for the year 1907 were rather less than those 
of 1906, but on the other hand there has been 
a constderable increase inthe exports of Gold 
Coast and other West African Colonies. The 
transactions reported in London, although 
larger than last year, form no adequate guide to 
the extent of the business in African Cocoa, as 
by far the largest trade in this Country is done 
in Liverpool, and Hamburg also absorbs a con- 
siderable quantity. The fluctuations in the 
price of Accra Cocoa have to some extent in- 
tlue.ced the prices of other growths in London, 
more especially of commoner grades. The 
highest prices recorded in London were 120s per 
ewt. for St. Thomé, and 112s 6d per ewt. for 
West Coast Cocoa. In Liverpool the price of 
Accra ranged from about 62s to 109s per cwt. ex 
quay. Thereceipts of St. Thome, &c., at Lis- 
bon were as follows, viz. :— 

1907. 1906. 1905. 
402,176 bags 407,951 bags 425,196 bags 

Transactions on the spot in other Foreign 
descriptions amount to about 8,000 bags, but 
with the exception of Costa Rica and Java the 
separate quantities are unimportant. Business 
reported in Bahia was small, as this growth has 
been chiefly soid to the Continent on cost and 
freight terms to arrive, Costa Rica, the quality 
of which is much liked in our market, has gene- 
rally found ready buyers, both for fermented 
and unfermented kinds, and prices have been 
guided principa'ly by the value of Grenada. 
Transactions in Java comprise about 2,000 bags, 
the greater proportion of which has consisted 
of medium and ‘ower grades, values being about 
on a par with Ceylon of similar quality. 

C. M. & C. WoopHovsE. 


LARGEST YIELD PER ACRE OF 
TEA iN CEYLON. 


MARIAWATTE | PLANTATION. 

For many years our Directory recorded the 
wonderful yield of tea from the famous Maria- 
watte garden of the Ceylon Tea Plantations 
Company, and more especially from the special 
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and oldest field of 101} acres on which plucking 
first began in October, 1880, and which was 
regarded asin full bearing in 1884 when the 
crop equalled 1,078 lb. made tea per acre, This 
was increased to 1,384 lb. in the bumper year 
1890 and again rose to 1,3571b. in 1900, the 
minimum yield so far from 1884 onwards being 
1,0441b. per acre in 1897, For the whole 17 years, 
the average was1,357 lb. Through the courtesy 
of the present Manager, Mr. Bliss (and with 
the sanction of Mr. Talbot), we are now able to 
give the return from 1901 onwards to date, from 
which it will be seen that, while the yield fell off 
a good deal from 1903 to 1906 inclusive, last year 
showed a great improvement, and there is much 
assurance that the next two years will give 


equally favourable returns. Hore are. the 
figures :— 
Yield old tea 101 acres 1 rood. 

Ea Tea. Per Acre. 
lb. 
1901 110,302 1,092 
1902 101,991 1,009 
1903 87,668 868 
1904 80,901 801 
1905 87,264 864 
1906 87,163 863 
1907 97,768 968 


It must be very Wiestistantory to the management 
to see that since a regular system of more or 
less up-to-date cultivation was adopted, as op- 
posed to the former method of occasionally ap- 
plying manure carted from Gampola, the vigour 
of the old tea has been gradually built up and 
the yield increased. 

As regards the whole estate of 458 acres 
l rood 17 perches; the result for 9 years from 
1892 to 1900 was an average yield of 822 Ib per 
acre—the maximum being 996 Ib in 1900—mini- 
mum 643 lb in 1892. Here are the figures up 


to date :— 
Yield of whole Estate 458a Ir 17p. 
Total Per 

Tea Crop. Acre. Rainfall 

Ib. ] inches, 
1901 362, 952 792 84°38 
1902 411,392 898 128°31 
1903 343,145 749 84°01 
1904 314,205 686 123°79 
1905 342,819 749 108°13 
1906 363,045 792 92°33 
1907 346,469 756 110°56 


The average for the whole 16 years 1892-1907 
equals 8015 lb made tea per acre tor.the 458} 
acres ; and for the 24 years of the old tield 101} 
acres, the average is 1,08 lb. We take it that 
such figures are without parallel in the history 
of Tea Cultivation in India or Ceylon, and long 
may Mariawatte and our Premier Tea Company 
continue to break the record, 
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SALT AND COCONUTS, 


Mr, E. O. Felsinger, a coconut estate owner, 
who has taken a considerable interest in the 
scientific culture of the palm, writes a letter 
elsewhere today on the efficacy of salt, or the 
cheaper substance kainit when applied to the 
tree: Mr. Felsinger treats manure applied 
to the tree with kainit. The native method 
of manuring trees is simply to tiea bullock to 
the tree for a few nights, gather up the manure 
and cover it up, where in a short time it is a 
breeding place for insects and beetles: kainit 
prevents this. In places where the bleeding 


disease is very common at present, owners ~ 


should certainly experiment with kainit: we 
have always advocated the use of denaturalised 
salt if Government wouldonly give the needful 
permission. 


PLANTING NOTES FROM THE N.-W-P, 


COCONUT BLEEDING DISEASE—LOW- 
COUNTRY PRODUCTS ASSOCIATION, 


Marawila, Feb. 7.—Weather very sultry and 
dry. Indications of rain are present in heavy 
fleecy clouds being wafted from the N.E. The 
canal is running very low and navigation along 
it is becoming very difticult. 


“Incision, Bornine and TarRiInG.” 


During a visit I made inland from Madampe, 
I was much relieved to find the villagers had 
been treating their diseased coconut trees with 
incision, burning and tarring. On one estate be- 
longing to a Sinhalese gentleman, the incised 
pieces were being carefully gathered in a 
basket during the operation. All this is asit 
should be. For how much of this should the 
Government be thanked. The estates afford 
object-lessons to those inclined to benefit by 
them. I believe the majority of the villagers 
are apathetic and tamely submit to Fate. These 
ought to be reached by Government Inspec- 
tors, for the safety of the coconut planting 
industry. 


A European Matale planter, with whom 1 
am not acquainted, wrote recently tome: ‘I 
shall be glad to hear from you what you think 
of the coconut bleeding disease. I have it 
here, but it is quite an easy thing to keep it 
in check, unless, of course, absolutely nothing 
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is done to it. Surely it cannot be true that 
8,000 trees are dying according to ‘ Agricola?’” 
Quite so. It is easy to keep it in check, un- 
less nothing is done. WhatI have been ende- 
avouring todo for many months past is to move 
the Government to deviso means to keep it 
in check. So far I have heard of nothing having 
been done except the ramblings of a solitary 
Inspector to which the Secretary of the Agri- 
cultural Society makes reference with evident 
satisfaction. 


BLEEDING DIsEASE IN THE CINNAMON 
GARDENS. 


It is to be found in a virulent form in the 
Cinnamon Gardens of Colombo. A.V.A. was 
lately taken to see some trees and he wrote 
to me;—‘‘ I do not think you have ever seen the 
disease in such a virulent form. Two trees 
dead and some dving.” A few months ago this 
very gentleman wrote to me. I took too pessi- 
mistic a view of the disease. Seeing trees with 
hollowed-out trunks flourishing and bearing 
heavily, he did not think it was possible for the 
disease to ki ll atree outright. He challenged 
me to point out to him one tree killed by the 
disease. He has now seen what neglect can do. 


THe New Lowcountry Propvucts 
ASSOCIATION, 


I welcome most heartily the formation of a 
‘Lowcountry Products Association.” The title 
is more comprehensive than a ‘‘ Coconut Plan- 
ters’ Association” and will include cinnamon 
and citronella oil, Why not arrack and plum- 
bago? If so, and if carefully piloted, it is 
bound to be in time as great a power in the land 
as is the Ceylon Planters’ Association. The 
interests it will represent will be far greater 
in value and importance than those of the Up- 
country Association. The initial stage of such 
an Association will be the most critical, and, 
therefore, we want such a tried and ex- 
perienced public man as the Hon. Mr. &. C. 
Obeyesekere to guide its destinies. We want 
no fire-eaters. 


THE Lasourn BurEAv. 


If the sympathies of Revenue Officers and 
Headmen can be enlisted, I expect that the 
proposed Labour Bureau will prove to be of 
immense benefit to, planters and to the indi- 
genous population. Mr. Westland’s crude 
scheme cannot be accepted. A good scheme 
can be prepared after consultation with the 
Association thatis to be formed, 
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RUBBER IN MALAYA. 


MR. L. W. B. DAVIDSON ON HIS VISIT. 


THE NECESSITY FOR STOPPING FURTHER RUBBER 
EXTENSIONS. 


COST OF LABOUR AND OF WEEDING. 
COST OF PRODUCTION OF RUBBER F, O. B, IN 
MALAYA AND CEYLON. 


Mr. L. F. W.B. Davidson, tho well-known 
planting proprietor and V. A., returned from 
the F. M. S. yesterday by the P. & O. 
‘‘ Peninsular,” after a visit to some of the 
rubber districts in the Federated 
Malay States. In conversation with an Observer 
representative today Mr. Davidson, in reply 
to questions, said :— 


«<The conclusion I have come to generally 
about rubber is that if men do not stop ex- 
tensions, they will run up against a bad snag 
in the shape of shortage of labour. They are 
opening and developing rubber land in the 
Straits right from Penang to Johore; and 
the very fact that in a lot of South Indian 
estates they have already had to raise the 
price of Tamil labour trom 20 to 30 per cent 
satisfies me that, unless some limitation of 
the cultivation of rubber is brought about, 
there will be a serious shortage of labour 
within the next few years. You will recollect 
this is one of the dangers I pointed out in 
my articles in Public Opinion when I gave 
figures supporting my statements, and I am 
satisfied now there will not be labour avail- 
able at reasonable wages to undertake the 
cultivaticn of any more rubber than is at pre- 
sent pianted, and the going on with further 
extensions with a rush is an absolutely suicidal 
policy on thisaccount alone. Besides it seems 
to me an unwise thing for a man to go on 
opening large areas of new land, which always 
involve an element of uncertainty, no matter 
how careful the selection is made, when today 
rubber shares in first-class young Companies 
can be bought at about par and in some cases 
even under par. It seems to me it would be far 
wiser for people to invest in thcse shares where 
the element of risk isto a considerable extent 
diminished than to go on clearing land with the 
certainty in doing so of helping to kill the goose 
that lays the golden eggs. There area large 
uamber of first-class shares available at lower 
prices than land can be opened for today—for 
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instance Weygangas in Ceylon and Langat 
Rivers in the Straits—and these are only sam- 


ples of a large class which the intending in- 
vestor could put his money in.”’ 


THE Lazovur Position. 

‘© How did you find the position of labour ? ” 

“‘T cannot speak too strongly on the labour 
position—and I can speak with some authority 
because at one time, as you know, I had about 
4,000 coolies working under me, and I have just 
been rightthrough the labour districts of South 
India and onto the Straits. Chinese cooliesin the 
Straits, although hard-working on contract work 
raquire to make 40 to 60 dollar cents a day, ac- 
cording to the position of the estate, which is 
an average of about 70 to 85 cents to a rupee 
Ceylon money, and now the planter before 
he will willingly pay this will increase the 
wages of his Tamil coolies, and, if this clear- 
ing of land continues, the profits from the 
rubber industry will be diminished consider- 
ably through the cost of labour. Javanese coolies 
are certainly very good ; but they cost 60 dollars 
a head to import or roughly R95, only half 
of which is recoverable ; and if the cooly dies 
or bolts the whole thing will be lost. I went 
into the question of importing these Javanese 
on a large estate with which I am connected, 
and it was decided that the cost was too 
high and the risk too great. 

THe New Lasour ORDINANCE. 

‘‘How is the new Labour Ordinance working ?” 

‘‘T had the advantage of fully discussing 
the new Labour Ordinance in the Straits with 
the Hon. Mr. John Turner and Mr. R. W. 
Harrison,—two out of three of the unofficial 
members of the Committee which suggested 
it to Government. [In myown case the effect 
of the Urdinance will, to begin with, be very 
severe because in the two estates with which 
I am principally connected we spent a very 
large sum of money in improving the health 
conditions cf the property and establishing 
the labour force. I think some notes of what was 
done on Seafield will be useful information 
to my fellow-planters. When the property 
belonged to me at its early stages 

THE SICKNESS was APPALLING 

and the outturn of coolies very small. 
I instructed the Manager to spare no money 
in the proper treatment of the coolies ; 
and he engaged the services cf Dr. Watson of 
Klang. The resuits have certainly been wonder- 
ful. We drained all the swamps andin some 
cases it cost us £50 an acre. Before the swamps 
were drained Dr. Watson used to take a! pan of 


€ 


190 The Supplement to the 


water and find a large number of larve of the 
anopheles in it. Today the swamps are all 
absolutely clean, planted with splendid rubber 
and with no stagnant water whatever; and in 
his more recent investigations the Doctor has 
found an utter and complete absence of the 
anopheles in the water. Contemporaneously 
with this the health of the coolies improved 
enormously until the outturn now is very large 
and the coolies look happy and well, and one 
day, while I was there, 95 per cent. turned out 
to work and there was hardly a case of sick- 
ness. We are now enabled to lend a large 
number of coolies from both these properties 
tothe adjoining estates. Every credit is due 
to both Dr. Watson and Mr Quartley, 
the Superintendent, and I think the re- 
sults are well worth publication. Incidentally 
I might mention that at first we had diffi- 
culty in keepirg our coolies and lost several 
thousand dollars in advances. Now that we 
have a splendid labour force established we 
can get as many more coolies as we require, 
this Ordinance has been passed by which we 
will be compelled to pay 5 dollars a head to 
Government on the outturn of coolies, In 
individual cases of this kind 


THE ORDINANCE IS CERTAINLY A GREAT 
INJUSTICE, 

but one must look at it from a_ broader 

point of view ; and when we find in 

the Straits that it is almost impossible 

to get a warrant against an absconding 


cooly, thata large number of Tamil Railway 
and Government contractors and Chinese mine 
owners simply crimp the coolies «after they 
have been brought over and contribute nothing 
to the cost of importing labour, I think it is 
probably worth while giving the Ordinance a 
fair trial in order that everybody may help to 
contribute to the cost of bringing labour into 
the country. It is hoped that Government will 
see the justice of giving a reasonable rebate to 
the estates that have already had their trials 
and difficulties and at great cost established 
their labour force. 
Cooxiges’ Pay. 

‘+ Flow about coolies’ pay ?” asked our repre- 
sentative. 

‘‘There is one aspect of the question that 
Ceylon planters would do well to seriously con- 
sider. Undoubtedly the cooly in the Straits 
can save a considerable proportion of his pay 
and large amounts are remitted te India. Is 
this the case in Ceylon today ? If not, when 
it is remembered the Straits’ cooly is given in 
addition to his good wages a free ticket right 
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from his village to hisdestinationon estate 
in the Straits, I cannot help thinking it will 
have a considerable effect on the labour 
supply of Ceylon. Undoubtedly the question 
of Sunday names will help to balance 
the matter, but Sunday names are by 
no means given all over the Straits, but only 
in certain districts ; and although the hours of 
work may, with advantage to the proprietors, 
be extended in the Straits, from what I saw I 
do not think even then the Straits cooly will 
be so hard worked as his Ceylon brother is in 
properly managed estates in this country; so the 
planters here should not lay too great stress on 
that. After alla man’s wages, whether he is 
white or black, is not what he doer draw per 
diem or per memsem, but the crux of the 
whole question is what balance remains at the 
end of the month after he has clothed and fed 
himself. The Straits cooly has certainly a big 
advantage over his Ceylon brother today. 
Cost oF Propuction: CEYLON v, THE STRAITS, 
‘‘T have not got sufficient statistics to make 
a fair comparison yet between the Straits and 
Ceylon in regard to the cost of rubber f.o.b., 
but this I can tell you, the cost of tapping last 
year on 4 estates there (of which Mr, Davidson 
gave the names) was 13 dollar cents per lb.; 16 
dollar cents per lb., 16 dollar cents per lb. and 
21 dollar cents per lb., and I do not know any 
estate in Ceylon which has been able to produce 
its rubber at anything like this average 
price. This is no doubt in part due’ 
to the fact that the rubber is older and more 
regularly planted in those estates than it is in 
Ceylon, but it is also, so far as I can judge, a 
fact that the latex flows much more freely in 
the Straits than it does in Ceylon. This is 
especially the case in trees that are widely 
planted and I saw one field (and not a small 
one) of 10 to 11 year old rubber (70 trees to 
the acre) that gave an average of nearly 6 lb. 
a tree for the last two years. On the good 
estates in the Straits the growth is undoubt- 
ecly much greater than it isin Ceylon. On 
Seafield, for instance, a lot of the 34-year old 
trees are from 20 to 26 inches in circum- 
ference and they are tapping trees of this 
age on the adjoining estate, while on an- 
other estate close by last year the 34 to 44 
year old trees tapped averaged 11b. rubber 
per tree. Personally I do not advocate 
this early tapping at all, especially if the rubber 
is closely planted, because it has been found 
that, although the trees are large, the bark is thin 
and, being tapped at this early age, it is very 
difficult to get the bark to renew properly. 


Ay 


Weeps ! 

“¢ What about weeds?” 

“The question of weeds in the Straits seems 
to be in everybody’s mouth here, and while un- 
doubtedly this is a serious difficulty in some 
properties, where, through shortness of labour 
or neglect or some other cause they have let in 
weeds, still there are numbers of estates ab- 
solutely clean, and where old rubber is being 
weeded at a nominal price. Vallambrosa, 1 be- 
lieve, costs about 20 dollar cents an acre only 
per month and Seafield, quite a young place, is 
hand-weeded all over for 60 doilar cents an acre. 
Undoubtedly the rich loam there on some of the 
estates makes it difficult to eradicate weeds once 
they get in, but on Caledonia estate I saw 
a field of rubber, 40 acres in extent, 10 by 
10’, which was planted in original Jalang 


grass, and at 6% years old, under Mr. John 


Turner’s very able supervision, thereis not a 
sign of weed in it, and it has just given a 
maiden crop of 300 lb. per acre. This is 
proof that the Straits planter can get over 
his difficulty with regard to weeding although 
undoubtedly the weedy estate is a terrible tax 
on proprietors for the time being. 


News oF OLD FRIENDs a} D New! 

‘‘ITsawa large number of old Ceylon and 
South Indian friends in the Straits and they 
nearly all appeared to be doing well. On one 
estate we took a. group of 5 old Travancore men. 
Mr. R. W. Harrison’s old friends will be glad to 
hear he is looking very well indeed and he says 
he is much stronger since his operation. Mr. 
Henley, Iam sorry to say, has had a good deal 
of low fever since he has been down there, I had 
no time to go and see him at his own bungalow 
although he came to dinner one night ata 
bungalow at which I was staying. Mr. Tisdall, 
however, wert to see him and there met anew 
pet Mr. Henley has got inthe shape of an 
ourang-outang with red hair. Mr, Tisdall took 
quite a number of photographs of it. The effect 
on him was curious: for the next two days he 
did nothing but go into fits of laughter over 
this almost human being !” 


DAMAGING RUBBER TREES. 


DESCRIPTION OF PESTS THAT OCCUR. 


IN PLANTATION. 

From Mr. F. Knocker, curator of the Perak 
State Museum, Taiping, we have received a copy 
ofthe Journal of the Federated Malay States 
Museums, to which Mr. L. Wray has contributed 
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the following article:—Some years ago a large 
number of caterpillars appeared on the Para 
rubber trees at the Government Plantations at 
Pondok Tanjong, and did very considerable da- 
mage by defoliating the trees. Some of the cater- 
pillars were sent to me, and I endeavoured to 
rear them, but they all died ina few days’ time: 
apparently because they had had rough treat- 
ment before reaching the Museum. The second 
outbreak of this same pest was in the early part 
of this present year at Gapis Estate, Padang 
Rengas, belonging to the Kuala Kangrar Planta- 
tions Company. Here again very marked damage 
was done to some twenty acres of young trees, 
Four of the caterpillars were sent to mein a 
tobacco tin, which had had some holes punched 
through it with a nail, the rough jagged edges 
of the tin projecting in wards. It is, perhaps, 
hardly necessary to state that they ali died a few 
hours after arrival, Although I was promised 
more of the insects, they have never been sent. 


IDENTIFICATION. 

The following superficial description, which 
will be sufficient to identify the pest when it 
occurs elsewhere, was taken down when the in- 
sects were received: ‘‘ General colour above 
black, minutely spotted and lined with white 
sides with a bright yellow, waved line, starting 
from just behind the third pair of legs and 
continuing to the tail. There are some conspicu- 
ous white spots on the shoulders and on the 
last segment but one of the body. Head and 
legs bright reddish brown, prolegs black largely 
spotted with pale reddish brown; beneath, black 
largely spotted with dull yellow. The largest 
specimen was some inch anda half in length.’ 
In both cases, the fields attacked were next to 
some young secondary jungle or bluka, and the 
caterpillars were also found numerously on much 
of the vegetation compusing it, 


DestRoyYING THE INsEcT. 

The remedy I proposed in both instances 
was the well-known one of poisoning the 
leaves by spraying them with water contain- 
ing Paris green held in suspension, and the 
Musem spraying apparatus was lent for the 
purpose. It was reported that the treatment 
was quite effectiveand rapidly killed the pest. 
It may be mentioned here, as a good deal of 
misapprehension exists, that this poison acts by 
being eaten with the natural food of the insect— 
that is the leaf. Consequently it is necessary in 
applying it to mix with the water some sub- 
stance which will make it adhere to the leaves. 
Ctherwise, when they become dry, the powder 
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will fall off, or at any rate the first shower of 
rain will wash the leaves quite clean. The mate- 
rial I have found effective isa paste made with 
flour, or some other form of starch, which has 

-been well boiled. A small quantity of this 
mixed with the water serves to fix the poison to 
the leaves sufficiently firm to withstand the rain. 
The mere contact of the poison with the body of 
the insect has no effect, it must reach the organs 
of digestion and be absorbed before it becomes 
operative. The object of spraying is therefore, 
to deposit a film of poison on the leaves which 
will subsequently be consumed by the leaf- 
eating pest which it is wished to destroy, 

DustructivE BEETLE. 

Recently, considerable damage has been done 
to some young rubber trees at Lauderdale 
Estate, Matang, by the attacks of a green leaf- 
eating weevil, which I identified as Astycus 
chrysochlorus, Wied. In 1897 this same beetle 
did avery large amount of damage to many 
acres of Liberian coffee at Gapis Estate ; and at 
the request of Sir W H Treacher I worked out 
its life history. The report, which was dated 
July 27, 1897, was published in Perak Museum 
Notes, Vol. II., Part I., p. 61-8. From this I 
will quote the summary, which will be sufficient 


here: 
1TS8 HABITS. 


The egg is laid in a small hole in the surface 
of the ground. On hatching, the grub burrows 
into the soil and lives on the well-rotted roots 
and other vegetable matter contaired init. Hav- 
ing attained a size of about ? of an inch in length, 
it forms for itself a chamber in the earth, about 
2 inches below the surface, in which it under- 
goes its metamorphosis. The perfect insect bur- 
rows its way out of the earth at night and flies, 
probably the next day, in search of food. Hay- 
ing found a tree on which it can live, it stays on 
it while there is any leaf to eat, the females 
leaving the food plant from time to time to de- 
posit their eggs in the ground. 

ONLY SATISFACTORY REMEDY. 

The results of digging showed that the grubs 
were most frequent in the cleanest land, I dug 
in grass and weeds in many parts of the estate, 
but could not find one. The same results fol- 
lowedd igging in scrubes and lalang land, and also 
under the hedges. In the clear land, in 
one place, as many as six grubs were found 
within an area of less than one square yard, 
but, on an average, there are not more than one 
or two per square yard. Of course, the younger 
ones being very small undoubtedly escape obser- 
vation when turning over the soil. At one per 
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square yard we get 4,840 per acr K. 
sufficiently large total to account fol a very Ok= "ay 
tensive destruction of foliage. Taking into 
account the life history of the insect, there 
appears to be only one period of its life when it 
is possible to attempt to destroy it—and that is 
when it has attained maturity. Then it might 
be collected by hand picking or killed by pois- 
oning its food supply with one of the arsenical. 
powders applied as previously mentioned. Mr. 
E. Lauder Watson informs me that he has 
nearly exterminated it by hand picking. The 
same method was also reported by the late Sir 
Greme Elphinstone to be effective in ridding 
the Liberian coffee on Gapis Estate of the same 
pest.—Straits Times, Feb. 12. 


THE PALM DISEASE, 


ARECANUTS THE LATEST TO BE 
ATTACKED. : 
The latest information about the Bleeding 
Disease is that in addition to it attacking 
coconut and palmyra palms, it has made its 
appearanceamong arecanut palms,so that there 
is every warrant for believing that the disease 
is general among palms. Unless checked 
in time the mischief that it will create to the 
palmyra industry of the North will be even more 
disastrousthan anything that can happen to 
the coconut industry, for the palmyra palm 
is the main stay of the thousands of people 
in the North. There isthe need also now for 
looking out for the disease among the kitul 
palms, where the interests of the Kandyans are 
so greatly centred. 
PREVENTIVE MEASURES. 
Mr. Petch, in the company of Mr. Ditehevs 
and Messrs H. L. de Mel, L. W, A, De Soysa and. 
Mathias de Mel have been visiting Moratuwa-. 
and inspecting some gardens where the disease’ 
has appeared. Hitherto only curative measures: 
have been adopted, but on the recommendation 
of Mr. Petch preventive measures are now being 
taken in respect of the young trees. This con- 
sists of spraying the trees with a solution of 
sulphate of copper and slaked lime, the quanti- 
ties necessary being equal parts of sulphate of 
copper and slaked lime, say 6 lbs., and 25 gallons 
of water. Thousands of leaflets in the verna- 
cular have been issued by the Secretary of the 
Agricultural Society containing advice asto how — 
to combat the disease. For the guidance of 


others Mr. Petch is to give demonstrations in i 


various centresand astart, asalready announced, 
was made at Negombo on the 18th Feb. 


sv ' 
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THE COCONUT STEM BLEEDING 
, DISEASE. 


“IMPORTANT ADVICE FROM THE GOVERNMENT 
MYCOLOGIST. 


S1r,— Will you kindly publish the recipe for 
“ Bordeaux Mixture,” with the accompanying 
details and suggestions for treatment of the 
stem bleeding disease :— 

BorpEAUxX MIXTURE. 

(1) Dissolve 6 lb. of copper sulphate in 25 
gallons of water. This is best done by putting 
the copper su!phate in a coarse bag and sus- 
pending it in the water. 

(2) In another vessel put 6 Ib. of fresh 
lime, and add water slowly, say a quart at first, 
and when this disappears, another quart, and 
so on, until a smooth paste is obtained. When 
this is done, add water to bring the lime 
solution up to 25 gallons. 

(3) When the copper sulphate is dissolved 
and the lime milk is cool, mix them by pouring 
them slowly together into another barrel, thus 
making 50 gallons of Bordeaux Mixture. 

(4) Wooden or earthenware vessels must be 
used throughout. Iron or tin vessels make the 
mixture worthless. 

A stronger solution may be made by reducing 
the water to 12} gallons in each case instead 
of 25 gallons, The mixture should not be made 
stronger than this. 

A barrel fitted with a pump and mountea 
on wheels is cheaper and more effective 
on coconut estates than the knapsack 
sprayers used in cacao disease. The Deeming 
barrel pump is recommended. The Bor- 


 deaux Mixture is only used to prevent -in 


fection. Itis quite useless to spray diseased 
trees without cutting out the diseased parts, 
The fungus is inside the tree, and cannot be 
reached by any external wash. 


Currine out DistaseD Parts. 
All the pieces cut out must be collected and 
burned. If left on the ground, tho fungus 
will grow on them luxuriantly, and there will 
be far more danger of the disease spreading 
than there was before the tree was cut. A 
piece of sacking spread flat at the base of the 


4 tree will save some of the trouble of collecting. 


Where Bordeaux Mixture is being used the 
ground round the diseased trees should be 
lightly sprayed after they have been treated, 
in order to destroy the fungus on. any chips 
which may have been overlooked, 


pa ait fi Gra ky eA te LG eae adi 
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When all the diseased tissue appears to have 
been cut out, cutting should be continued up- 
wards and downwards for about aninch. This 
is especially important in dealing with young 
trees, because in soft tissues the diseased tissue 
thins out to an imperceptible thread and then 
expands again. 

Bleeding does not occur until three months 
or longer after the tree has been infected. It is 
probable, therefore, that when the tree is first 
treated some infected spots will be overlooked 
because they are not bleeding, These will begin 
to bleed later. The trees must, therefore, be 
examined periodically. A mallet and a broad 
chisel are the best tools for general use. he 
long chisel used by Tamil coolies for cutting 
out red beetle is excellent, and can be used 
without a mallet. 

Scorcuine tHE Wounp. 

If the torch used to scorch the wound is too 
large, it will damage the surrounding parts of 
the stem. A rag wrapped round the end of 
a stick or iron rod for alength of about two 
inches is sufficient. 1t should be dipped in 
the oil, and then lighted and passed over the 
cut surface. Kerosine is better than coconut 
oil. The main object is to dry the cut.surface 
so that the tar willadhere properly. The tar 
should be applied hot; it waterproofs the 
wound and prevents decay as well as reinfection. 
Liquid fuel does not prevent the entrance of 
fungi and is not permanent. On large estates 
it would be more economical to scorch the 
wound with a blowpipe lamp such as is used 
by painters to remove paint from woodwork. 
One which burns kerosine should be selected. 


Norzs ON SOME SUGGESTED REMEDIES. 

Cutting a hole in the tree may diminish the 
bleeding, but it cannot stop the growth of the 
fungus: the latter continues to grow without 
giving so much indication ofits presence. Itseems 
to be forgotten that the fungus attacks the tree 
first and the bleeding is a secondary feature. If 
the hole is cut through the diseased patch, it 
provides a better exit for the spores of the 
fungus: if itis cut through the sound part of 
the stem, it provides a place where the disease 
can attack the tree more easily. Hither way 
it is bad. 

A bag of kainit hung round the tree has no 
effect until the kainit dissolves and reaches 
the ground. Then, it has only a manurial 
value and might just as well have been applied 
to the soil at first. A solution of kainit triclk- 
ling down the stem does not affect. the fungus 
in the slightest degree, 
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Enquiries made during last year showed that 


the disease occurs on estates where salt is re- 


gularly used as a manure as well as on estates 
where it is not used. It was impossible to base 
any recommendations as to the use of salt on 
the replies to these enquiries. 


Finally, it is proposed to cut a hole in the 
stem near the top on the same side as the 
bleeding patch and to fill it with salf and 
camphor in the belief that these will dissolve 
and find their way inside the stem to the 
affected part. But the conducting fibres of the 
coconut stem run spirally from the base to the 
top, and, supposing that the solution could 
travel downwards, it would be practically im- 
possible to decide where the hole ought to be 
cut. Moreover, the internal application of 
fungicides has never yet been successful. 


T. PETCH. 


THE COCONUT BLEEDING DISEASE. 


Those who have intelligently and systemati 
cally tackled the bleeding disease by cutting, 
burning and tarring are, we are glad to hear, 
well satisfied with the results, and have gener- 
ally managed to keep their estates fairly clean. 
The difficulty has been where the disease has 
attacked young trees which do not permit of 
cutting to the same extent as old ones. Mr. 
Petch, we believe, is now fully satisfied that 
the disease is infectious, and, therefore, re- 
commends as a preventive measure the applica- 
tion of Bordeaux mixture to the trees—equal 
parts of sulphate of copper and lime mixed 
with water to the thickness of paint or white- 
wash. This can be either applied with a brush 
or sprayed on. On one estate in the Chilaw 
district, we hear of a Superintendent noted 
for his efficiency, having a tank mounted on 
wheels with a hose attached, which is taken 
through the estate and with the aid of a pump 
every tree is thoroughly sprayed with the mix- 
ture. The point of attack is almost invariably 
about 6 or 7 feet from the ground so that if 
the trees are properly treated for about 10 
feet from the ground the chances of attack are 
small, although, of course, the most effective 
and surest way of preventing infection is to 
do the whole tree. So quickly did the 
news of this preventive measure get about that 
we understand there is hardly an ounce of 
sulphate of copper left in Colombo! This is 
all very well in big gardens, and the intelli- 
gent planters may be depended upon to see the 
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work carried out, and we are pleased te hear 
that inspectors are to be shortly appointed to 
go round the districts and carry out the work 
on the small gardens of villagers. This is very 
satisfactory: The outlook is altogether brighter, 
but coconut planters are not yet out of the wood, 
and the most systematic and careful supervision 
of their properties mnst be persisted in, 


THE COCONUT BLEEDING DISEASE 


Feb. 14th. 

Der Sir,—I was very much interested in 
Mr. T. Carry’s letter published in your contem- 
porary of 13th instant regarding the beneficial 
effects of salt on coconut trees. His opinion 
regarding the benefits of salt should not 
be underrated, and I feel sure that planters 
of experience like Mr. Wright, of Mirigama, 
Dr, Dias, of Heneratgoda, and Mr. Beven, of 
Veyangoda, will support him. I also saw an 
articlein the last number ofthe *‘ Tropical 
Agriculturist” dealing with the use of salt 
for agricultural purposes. The price of com- 
mon salt is of course prohibitive, but 
the crude salt, kainit, referred to by Mr. 
Carry, is obtainable for practically one third 
of the price of common~ salt, and is 
guite as efficacious if not more sv. I once 
tried an experiment on one of my plantations 
by suspending a bag containing 4 lb. of kainit 
to the most tender branch of a tree which 
appeared to be badly affected by some disease. 
The tree was about 6 feet in height, and ap- 
parently about 10 years old and had no nuts 
on it. After some months the tree assumed 
a healthy appearance, and later on commencd 
to bear well. [ should mention, however, that 
the property had been somewhat neglected 
before I purchased it, and that in addition 
to the above treatment I had the soil turned 
up round the tree. But I feel no doubt in 
my own mind that the kainit was principally 
responsible for the improvement of the tree. I 
have also found it very useful to sprinkle a 
little kainit over cattle dung when applied to 
a tree, and that this prevevts the breeding 
of beetles and other insects that do much harm 
to a coconut tree.—Yours etc., 


E. O. FELSINGER. 


[The use of salt for the coconut palm has been 
urged atintervals for 40 years back; and our 
pamphlet calling on Government to allow salt to 
be denaturalized for this purpose is many years 
old.—Ep,] i 
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TEA VERSUS COCONUTS. 


Wilhelms Ruhe, 14th Feb. 

Dear S1z,—It is inconsistent on the part 
of the upcountry planter to ask for a reduc- 
tion in rail freight on rice, and in the same 
breath to urge for the extension of the Rail- 
way to Mannar. Especially does it seem the 
more ungracious when we remember that the 
tea and rubber industry is already subsidised at 
the expense of the general community to 
the tune of nearly a million rupees a year. 

I may be permitted to add that my father, 
who imports from Calcutta 2,60) bushels of 
rice per mensem for our labourers, mostly 
Sinhalese, stands to gain, like several other 
natives, a good deal by the proposed reduc- 
tion of rail freight, 
bushels are sent by rail to Kurunegala. 


Till a couple of years ago the upcountry 
planters, like planters elsewhere, actually made 
profits on the sale of rice to coolies. Now 
that profits are not possible owing to the 
increase in the price of rice, they, instead of 
increasing the wages of the poor underpaid 
Tamil immigrant, desire a further subsidy of 
R900,000 or nearly a million from the general 
community. 

Is the existing subsidy justifiable? Let me 
quote Sir West Ridgeway (vide Final Beview 
of Administration, page 15.) ‘‘ Last year (1902) 
the total value of exports of Ceylon produce 
was R96,771,467 to which tea contributed 
R54,300,000 or only 56 per cent.” 


‘“-The value of tea exported has risen 
about 6 per cent. during the years of my 
administration. Compare with this the in- 
creases in other directions. The produce of 
the coconut palm, shipped to other coun- 
tries, has increased 86 per cent., cinnamon 
90 per cent., while plumbago has advanced over 
200 per cent. It isspecially gratifying to note 
a marked increase in the value of the various 
articles produced from the coconut palm...... 
Again while the area under tea cultivation is 
about 386,000, the area under coconut palm 
cultivation is estimated to be at least 650,000 
acres. (The Blue Book of 1906 however gives 
the acreage under coconuts as 967,030). 


“T have little doubt that, as our communi- 
cations extend and improve, this industry will 
make a still more rapid advance.” 


Let us next turn to the Customs Report for 


1906 page A 37—“‘Of the total value of Ceylon 


produce exported, the products of the coconut 
palm represent 21.2 per cent. and tea 56.7 per 
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as every month 1,000 


-R20,000,000 ———. 
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t 
CONGeysnet ones Plumbago.—The royalty recovered 


on plumbago amounted to R175,465, quantity ex- 
ported being 701,845 cwt. valued at R10,457,490.” 
In 1906 63,000 gallons of arrack were exported, 
yielding a Customs duty of R59,720, 


Now ifthere are any products, which can by 
any stretch of the imagination be said to be 
taxed, those are plumbago and arrack, which 
of course is a product of the coconut palm. I 
have shown ina previous letter beyond all fear 
of contradiction that tea, if taxed, is only taxed 
in the Pickwickian sense. 


Further it has become the fashion of late to 
speak as if coconut planters do not contribute 
to what is called the revenue. 


(1) From Mirigama to Jaffna native planters 
make uso of the railway for the despatch of rice, 
copra, manure, etc. 


(2) Coconut planters will contribute gladly if 
the Chilaw-Puttalam Railway, for which they 
have been longing for years, is sanctioned.’ 


(3) Labourers on coconut estates, except in 
a couple of provinces like the Eastern, eat 
imported rice. 


(4) Through arrack Government has derived 
millions annually, the figures for 1906 being 
R4,179, 962. 


(5) Nococonut planter, [ think, will object 
to a tax on copra and so forth, provided 
Government give to the coconut districts Hos- 
pitals on similar conditions, as those so 
generously lavished on tea rubber districts, 


Indeed for the only two hospitals in the 
coconut districts—Marawila and Panadura— 
the people are indebted, in addition to the 
one being built at Moratuwa and other prin- 
cely benefactions to the De Soysa family. 


Now the value of the products of the coconut 
palm cannot be gauged by exports alone ; the 
latter does not represent more than one half at 
the outset, for the local consumption is very 
great. According to the Blue Book of 1906 the 
crop of coconuts for the Island is estimated at 
nearly one thousand six hundred million nuts, 
and the produce of the coconut palm exported 
is valued at R23,000,000, Perhaps the former 
is too sanguine; let us take the crop to be 
1,000,000,000 which I think 1s tair, ‘nen or 
the latter, half represents R23,600,000 and the 
other at R40 a thousand (a moderate estimate) 
coconuts for eating (cur- 
ries), coconut oil for lights and culinary pur- 
poses etc.—which brings the total to 
R43,000,000. 
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Again the arrack manufactured in 1896-7, 
excluding that exported, was over a million 
gallons (vide Mr. Ellis’ report on arrack 1897). 
Taking the amount to be the same now and 
valuing arrack not at R280, the current 
market rate, but at R150 a leaguer, value 
at distillery, we get a further R1,000,000 
making a grand total of R44,000,000—the 
real value of the total products of the coconut 
palm, excluding toddy, jaggery, etc. 


For 1906 the value of the tea trade can be 
reckoned at R61,000,000. Nor can there be much 
doubt that tea is the leading industry at present 
as it has been in the past since coffee. But if 
you put the coconut, plumbago and cinnamon 
industries together, you find that the principal 
native industries are likely inthe near future to 
run tea and rubber very close. 


Moreover the former are mainly owned and 
worked by local proprietors and local labour, 
whereas the latter are controlled by foreign 
capital and foreign labour mainly, where pro- 
fits naturally go out of the island—perhaps to 
contribute to taxes elsewhere. 


No doubt, in days gone by, there was ample 
justification for subsidy, but if justifiable now, 
native industries like coconut, plumbago and 
cinnamon ought to be subsidised proportion- 
ately, for the permanent prosperity and credit 
of this Island must depend. as much on coconut, 
plumbago and cinnamon as on tea, rubber, 
and cocoa. 


It is fair to Government to state that the 
paddy cultivator is subsidised as much as the 
tea-rubber planter. 


Again, unlike the good old days of coffee, the 
company—whose interest is confined to the 
dividend—is fast superseding the proprietary 
upeountry planter, so that the genuine 
colonist, outside the public service and church, 
is fast disappearing. 

According to the usual method of calculating 
commercial undertakings, the profit earned by 
the railway for the last ten years is 6 per cent. 
per annum. Therefore, no reduction in rail 
freight is ever likely to be conceded by any 
Secretary of State. This assumes that Sir 
Henry McCallum would favour the reduction 
(a rash assumption). What really ought to be 
abolished are tolls, which are a restraint on 
trade and will benefit the general community, 
together with the Poll Tax, which is iniquitous 
in its incidence, and in their place substituted, 
what Mr, Bowle Evans with such transparent 
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honesty proposes, an income tax. — 


the poor are taxed for the benefit of the rich, 


both Europeansand native. In England it is 


just the reverse.—Yours faithfully, 
F, J. De MEL. 


PADDY GROWING AND BONE-MANURE 


Sir,—I have been experimenting in paddy 
culture for two or three years. Last year, as 
I was having my field sown for the second crop, 
one of the principal ryots of the place said to 
me :—‘‘Sir, I would advise you not to plant the 
second crop. If you do, next year your yield 
will be smaill.”’ I planted and reaped my second 
crop and this year planted again. My yield 
this year was an average of 2,692 lb. per acre. 
This includes two kinds of paddy, one a black 
paddy and the other a golden. ‘The rice of 
one is red and of the other white. The white 
was planted on 1 acre and 45 cents. of land, of 
which about 25 cents was wholly destroyed by 
disease, which struck the crop after it had 
come outin head. This acre and 25 cents gave 
me 4,600 Ib. of paddy, or an eh of 3,066 lb. 
per acre. The straw on this plot of ground 
stood 5ft. 10 inches high in most parts. The 
only fertiliser used was bone meal. I used 224 
lb. per acre. I would advise my ryot friends 
to try the above fertiliser. I am rot interested 
in the sale of this manure, but Iam interested 
in the agricultural advancement of the country. 

Allur. W.S. Davis, 
—M, Mail, Feb. 17. 


ORANGE-GROWING IN CEYLON, 


Siz, —It is about seven years ago since I got 
several oranges, lemons, &c., from Mr. Pear- 
son. Wherever they were given a fair chance, 
they have done exceedingly well. Lemons, 
especially, however, have a tendency to over- 
crop themselves and judicious thinning is neces- 
sary. Drought is also responsible for dimi- 
nished size ot fruit and toughness of skin. I 
find the naval orange a shy flowerer, but get 
enormous fruits. My own largest are 11 to 
154 oz., but a neighbour has them up to 22 uz.. 
Ignorance and neglect are mainly responsible for 
failures in orange cultivation. Manure should 
be applied in a circle round the outside spread 
of the branches. 
roots for 3 days in hot sun in dry weather. 
When the blossom is about to open but is 
checked by drought, water by the bucketful 
close to the stem, then cover up, Manure while 
crop is ripening. Thin out fruit judiciously, 
4 1b, artificial per tree twice per annum. After 


crop prune all leafless twigs. Thin out excess 


new wood. 


To force a blossom bare the 


Diseases.— Aphis or black bug.—Use kerosene ~ 


oil and soap emulsion. 
Moss and Lichen.—Use lime wash. bs 
There is a nasty borer which attacks the 
fruit. I know no remedy for this except to pull 
off and burn all diseased fruit. Never leave 
windfalls to go mouldy on the ground, 
CITRUS, ~ 
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Coconut Stem Bleeding Disease. 


The news of the attack ofa disea e 
upon the coconut, a tree occupying 
750,000 acres in theisland, furnishing a 
very important part of our food-supply, 
and one of the staples of village cultiva- 
tion, has aroused great interest and 
some alarm. After very. careful con- 
sideration, the Government has decided 
to proclaim the disease underthe Pests 
Ordinance, and it may be taken for 
granted, we imagine, that the local 
Pests Boards will place no obstacle in 
_ the way of carrying out the simple 
' measures proposed, viz: cutting out the 
diseased parts, scorching the wound, 
and tarring it. One or two points 
require carefulattention. The diseased 
part, especially if there be any marked 
bleeding, will often be found torun a 


good way up and down the tree, and 
must of course be all removed. The 
diseased part sometimes seems to end, 
and then begin again an inch or two 
further on. After all has, apparently, 
been cut out, a cut should be made an 
inch or two further on to make sure 
that this is not the case. A small toreh, 
or better a painter’s lamp, as used for 
scorching paint, should be used, and the 
tar should be hot. 


There seems no reason for serious 
alarm. The disease is being taken at 
its commencement and should soon be 
in the same state as Cacao Canker, 
which is no longer regarded as a serious 
menace, but simply as costing so much a 
year to keep under. 
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GUMS, RESINS, SAPS AND EXUDATIONS. 


NEW SPECIES OF MANIHOT AND 
THEIR IMPORTANCE, 


By Dr. ULs. 
[TRANSLATED BY R. H. LOCK.] 


No. 10 of the *‘ Pflanzer” for August of 
the present year contained brief notices 
of three new species of Manihot, which, 
until more exactly determined, may be 
designated Jequié Manihot,  Piauhy 
Manihot, and Rio Sio Francisco Manihot. 
The appearance of Dr. Ule’s communica- 
tion to the Bahia-Indiarubber Syndicate 
of Leipzig now enables us to give a 
more complete account of the new rubber 
trees ; and the interest and importance 
of the contents of this communication 
justifies our reproducing it in full-* 
The following is Dr. Ule’s paper :— 

In his paper ‘‘ Die Kautschukpflanzen, 
eine Wirtschafts-geographische Studie” 
in the supplement to the ‘Tropen- 
pflanzer” for 1905 Peter Reintgen states : 


“Until four years ago Manihot glaziovii 
‘was reckoned the only rubber-yielding 
species of its genus. In 1901, however, 
Prof. Loefgren, Director of Botanic 
Garden at Sio Paulo, discovered that a 
second species (Manihot violacea Mull 
Avg.) was by no means inferior in quality 
to the familiar Ceara rubber.” 


This new rubber plant has not, how- 
ever acquired any importance on account 
of its being an herbaceous plant from 
which it does not pay to extract the 
rubber either in the wild condition or in 
cultivation. But. as so often happens in 
the case of problems connected with 
rubber, small facts may lead to important 
discoveries. 


For some years past attention has 
been drawn to the steadily increasing 
output of rubber by the Brazilian State 
of Bahia, and orders were issued by the 
German Government to its Consuls to 
inquire into the cause of this increase. 
And it was found to depend upon the 
output, not of Hancornia speciosa, the 
Mangabeira, but of Manicoba, hitherto 
regarded as being simply Manihot 
glaziovii. 


* Theattention already aroused by these new 
Manihot species is shown by the facts that the 
seed brought by Dr. Ule from Brazil has been sent 
by the Central Botanical Institute for the Colonies 
to the Government Stations in the Colonies for ex- 
periment, that the Committee of Colonial Industries 
has brought seed from Bahia and distributed it to 
the various companies, and thatseveral Rubber 
Planting Companies have already made large 
purchases of seed on their own initiative, 


During my journey to Bahia in the 
summer of 1906, however, on behalf of 
the Babia Rubber Syudicate of Leipzig, 
I examined more clasely into the 
Caoutehouec-districts of Manihot, and it 
became clear that several species of Mani- 
hot have to be reckoned with. Several 
journeys into the interior of Bahia have 
clearly established this opinion, and I 
have now arrived at results of consider- 
able interest. 


My observations show that there are 
two different rubber-producing species 
of Manihot in the interior of Bahia. One 
of these grows upon the mountains upon 
the right bank of the Rio Sa6é Francisco, 
the other occurs only ata considerable 
distance from the left bank, and is much 
more abundant in the neighbouring 
State of Piauhy. The latter appears to 
be the better species of the two. 


In the tree-steppes of the Serra do 
Saé Ignazio the Mangabeira is frequent, 
often occurring in fine thickets. A 
species of Manicoba is also sometimes to 
be found in the immediate neighbourhood 
of this rubber plant, but more usually it 
grows in the rock-formation, thus demon- 
strating its claim to be regarded as a 
true mountain plant. 

THE MANICOBA SPECIES OF MANIHOT. 


The number of species of the genus 
Manihot hitherto described is 82, of 
which number 72 are found in Brazil, In 
addition to these there are seven newly 
proposed by myself including two from 
the Amazon, and in the herbarium there 
still lie numerous undescribed species, so 
that the number will soon exceed 100. 


The species show numerous differences 
in the form of the leaves and in the shape 
of the flowers and frult, and they often 
differ in habit as well. A few are small, 
often prostrate herbs, others are under- 
shrubs, whilst shrubs and trees are also 
found. It is the latter group which 
requires consideration as yielding india- 
rubber, and such treesare called Manicoba 
by the natives. The Manicoba species 
belong to different divisions of the genus 
Manihot and exhibit differences both in 
their structure and in their caoutchouc. 

MaNnIHoT DicHOTOMA, ULE. 

This species does not grow into so tall 
a tree as Manihot glaziovit, and. varies 
between 5 and 12 metres in height; the 
growth of the crown is, moreover, much 
more compact and usually thickly 
branched in a dichotomous fashion. The 
stem also is not so thick, the bark is 
thinner and usually paler, although a 
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dark variety also exists. 
of M. dichotoma are tri- 

partite, and only in the 
they more or less peltate. 

more or less lyrate in 
appear at the tip of the 
never appear in the much larger leaves 
of M. glaziovti. Besides other distinc- 
tions, the large elongated seeds are 
especially noteworthy. 


The area of distribution of this rubber 

lant is confined to South East Bahia 

etween 123 and 14$ degrees south 
latitude, where it stretches from the 
banks of the Rio Paraguassu to half 
way down the Rio das Contas. The 
plant is sometimes called Manicoba von 
Jequié, after the town of Jequié situated 
in this region, which is the central 
market for the rubber produced from 
this plant. 5 

Here it grows in the true Catinga,* and 
is especially abundant on the mountain 
spurs which may be called the mountain 
The more park-like regions, 
where individual large trees stand 
scattered, is avoided tby M dichotoma, 
which prefers a rather more thickly 
wooded Catinga. It develops best on a 
red loamy soil and is less frequently to 
be found on a sandy substratum. With- 
in afew miles of Porto Alegre on the 
Rio das VContas, a central station for the 
production of rubber for this species of 
Manihot, I have seen mountain spurs 
covered so thickly with this tree that it 
made up almost half the total forest. 
The caoutchouc obtained annually from 
M. dichotomain the wild state may be 
reckoned at 400 to 500 tons at the present 
time. This does not include plantations, 
for the discovery of this rubber tree 
only took place in 1901, and the earliest 
planted trees are only just coming into 
condition for tapping. 

MANIHOT HEPTAPHYLLA, ULE. 


The species of Manicoba which yields 
most of the rubber from across the Rio 
Sao Francisco is quite different in 
This species forms only 
dwarf trees with short stems and wide 
leafy crowns di- or tri-chotomously 
branched. The J, heptaphylla grows to 
a height of 2 to 8 metres and has a black- 
ish brown bark; the young twigs and 
leaf-stalks area fine purple colour; the 
leaves are dark green and usually seven- 
lobed. The fruits are rounded and not 
angular, the seeds are round like those 
of M, glaziovit, but larger and paler than 
the laiter. 

Manthot heptaphylla grows exclusively 
on the right bank of the Rio S&o Fran- 
cisco, between 9$ and 124 degrees of 


* Deciduous forest, dropping its leaves in the 
dry season,—Ep. 


The leaves 
or quinque- 
seedlings are 
Indentations 

form soon 
leaf; such as 
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south latitude, especially in the moun- 
tains of the district such as the Serra do 
Eneaibro, Serra dd) Tombador, Serra do 
Assurua and others. Itis sometimes to 
be found within a few miles of the right 
bank of the river, but I have never been 
able to detect its presence on the left 
bank. The town of Sentese on the Rio 
Sao Francisco is noteworthy at the point 
of entry to the centre of this rubber 
district. I have only been able to ob- 
serve the wild growth in a limited region 
lying inthe Serra do S&o Iquazio near 
the town of Chique-Chique. The spe- 
cies grows there among sandstone rocks 
together with other trees, and Manicoba 
and Mangaberia are sometimes to be 
found not far from one another. There, 
too, the production of caoutchoue up to 
the present time may be put at 500 
tons a year. 
MANIHOT PIAUHYENSIS, ULE. 

This species comes near the preceding 
one in general characters. It forms 
somewhat lower trees of 2-5 m. in 
height and has 5-lobed leaves with wide 
apices. The inflorescences are longer 
and the fruits angular or winged. The 
seeds of M1. heptaphylla and M, piauhy- 
ensis are scarcely to be distinguished. 
The area of distribution of M. piauhy- 
ensis stretches on the _ south-east of 
Piauhy along the boundary of Bahia 
from ahout 8 to 10 degrees of south 
latitude. There it grows in the lower 
mountain spurs, which stretch as far as 
the South of Ceara. It is to be supposed 
that this Manigoba occasionally appears 
in Bahia a few miles from the left bank 
of the Rio Sao Francisco, but I have not 
been able to obtain definite proof of its 
presence there. I have been able to 
observe M. piauhyensis in one of its 
chief areas of distribution and ata few 
of the central stations of the rubber 
industry. It grows here on sandstone 
mountains in a formation to which I 
have given the name of mountain- shrubs 
of the dry North. A _ wide areais here 
covered with shrubs and trees a few 
metres in height, and among them are 
found the small trees of Af. piauhyensis. 
They are to be distinguished from the 
surrounding vegetation by their fresh 
brilliant green colour. Only scattered 
individuals are to be seen among the 
actual rocks, and they seem to grow 
best on a sandy soil. They often spring 
up in abundance in places where the 
woods have been destroyed by burning. 

There is considerable’ difficulty in 
estimating the quantity of rubber 
obtained here, because it leaves the 
country by several routes; part is 
carried to Theresina through Piauhy 
itself, part goes to Pernambuco, and 
the greatest quantity of all to Bahia, 
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The distance from Rio Sao Francisco 
is not too great and the roads are fair, 
and good means of communication are 


afforded by the river and from Joazeiro 


onwards by ail. We shall not be in 
danger of over-estimating the present 
export of rubber from this species of 
Manicoba at least 600 tons a year. 


HARVESTING AND THE YIELD OF RUBBER. 


In the method of collecting, Manihot 
dichotoma resembles Hancornia speciosa 
most closely. In the Catinga woods the 
thickets of this Manicoba are usually 
found near villages and close together, 
so that special huts for the collectors 
are only required in the more distant 
parts. The Borrageiro starts in the 
morning, and just as with the Manga- 
beira he taps the stronger trees with a 
sinuous cut using a knife which is either 
bent at the point or truncated. Some- 
times a straight cut is used with or 
without lateral cuts—a kind of herring- 
bone tapping. At the lower end a zine 
cup is attached to the bark in order to 
catch the milk. Whenthis milk is col- 
lected in vessels it begins at once to 
coagulate and is moulded with the hands 
into balls which are usually pressed be- 
enieen rollers and afterwards thoroughly 

ried. 


This method of collecting caoutchouc is 
carried out by the inhabitants of the 
neighbouring regions or by _ people 
specially enlisted, and this branch of 
industry is only incumbent upon the 
collectors who wander round certain so- 
called reversionary landed _ property 
which belongs to the Government. 


If the tapping is carried out carefully 
the wound heals after a time and the 
tree can be tapped again so that rubber 
can be gathered three, and, under favour- 
able circumstances, as many as ten, times 
from a single tree. In the wild state, 
however, M. dichotoma is often carelessly 
cut by unaccustomed workmen, so that 
the wood is laid bare. In these cases the 
stem rots very quickly and the tree dies. 
In the neighbourhood of Tambury very 
mapy dying and dead Manicoba trees 
are already to be seen, and it is certain 
that within a few years the rubber crop 
will fall off very considerably. In my 
opinion the wild thickets of Manihot 

ichotoma will very soon cease to have 
any importance as @ source of rubber. 


The amount of rubber which a man 
can gather and prepare in one day varies 
from one to several pounds. The yearly 
amount is difficult to determine because 
very few Borrageiros occupy themselves 
continuously with gatherlng rubber, 
although the trees yield latex through- 
out the whole year. 
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M. heptaphylla and M. piauhyensis, the 
method of obtaining the rubber is almost 
identical. In these cases it is found that 
the shorter stem as well as the some- 
what thinner bark are not suitable for 
cutting, and, treated in this way, yield 
little latex ; on the other hand scratching 
just reeye the root gives a very good 
result. 


For this purpose a depression is made 
by removing the earth on one side at 
the base of the stem. and at this point, 
just above the insertion of the root, the 
Manicoba tree is scarified with a round 

ointed knife. The latex flows into the 

ole prepared for it and there coagulates, 
whence it is gathered by the rubber 
collectors. Since the fe obtained 
in this way is liable to become very 
much contaminated with sand, the 
bottom of the hole is often covered with 
a thin layer of clay, for which purpose 
that obtained from termite nests is 
well adapted. This clay can easily be 
washed away from the small threads of 
rubber, and thus a fairly, pure product is 
obtained. After gathering, the rubber 
requires to be dried in the air for some 
time before it can be packed in sacks 
and sent away. 


The weight of these rubber threads 
obtained from asingle tapping usually 
varies from 10 to 100 g. (402. to 8 oz.). 
But I have seen balls of rubber up to 
150 g.. and it is said that as much as 1 
k.g. (24 lbs.) is sometimes obtained. The 
Manicoba tree is always scratched at 
the same spot, and endures this method 
of tapping very well. The yield of rub- 
ber from a good tree may be put at 5 
k. g. a year.* 


The method of obtaining rubber from 
the Manicoba in Piauhy is adapted from 
that employed in the case of Hevea 
brasiliensis on the Amazon, and here 
too the people concerned with it are 
called Seringueiros. 


Here also so-called Estradas—primitive 
paths—are laid out, from which 300 to 
1,000 trees can be got at. By cutting 
down the lianes which block the way 
a sufficient line of passage through the 
jungle is laid open, and, if possible, the 
path returns in a circle to the point of 
departure, whilst it must pass a sufficient 


number of Manicoba trees on either side. — 


A Seringueiro taps about 200 trees a day, 
and it is so arranged that each tree 
comes upon his route not more thaa 


twice a week 


ne a 
* Or 11 lbs., a figure that one is hardly disposed 
to accept, even 


evidence.—Ep, 
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‘In the case of both the other species” 


from Dr. Ule, without further — 
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Examining the books of the rubber 
districts of Serra do Lagoa and Serra 
Nova, I found that a worker gets1 to 3 
kg. a day, and on the average 10 k. g. a 
week, whilst a very keen worker may 
collect as much as 20k. g. I must repeat 
that very few Seringueiros continue 
steadily at work; the majority often 
stop work for weeks or months together. 

This yield of Manicoba rubber does 
not compare favourably with the 
amounts obtainéd by the Seringaes of 
the Amazon Valley; on the other hand 
the incidental expenses are less. Both 
in Piauby and in Bahia the cost of living 
is much cheaper than in the region ot 
the Amazon Valley, where it often 
reaches a very high figure. 


In Piauhy and Bahia the rubber 
thickets lie in the mountains, widely 
separated as a rule from the villages. 
The Seringueiros therefore erect special 
ranchos—primitive refuge huts in which 
they live during the rubber collecting 
season, either alone or with their fami- 
lies. Food, andsometimes water as well, 
have often to be brought from a con- 
siderable distance. 

Sometimes the Seringueiro lays out a 
small garden with vegetables, and he 
may obtain some part of his require- 
ments by hunting. 


My time being limited, I was only able 


to investigate in a hurried way the 


method of obtaining rubber from Mani- 
hot heptaphylla in the mountains on 
the right bank of the Rio Sao Francisco. 
It agrees in the main with that for 
Manihot piauhyensis, and is only rather 
less fully developed. Nor was I able to 
obtain any definite figures with regard 
to its productiveness. The Government 
Secretary, whose authority may be 
relied on, assured me that a good Mani- 
coba tree on the Sao Francisco produces 
1k. g.a year, an estimate which agrees 
very well with my observations in 
Piauyh. I have observed less destruction 
among the wild thickets of this species of 
Manicoba, than was the case with ™, 
dichotoma ; still this tree too, unless spe- 
cial rules of procedure are followed, is 
likely to die out in the course of years. 


THe PLANTING OF MANICOBA. 


Since it is obvious that the production 
of rubber from the wild thickets will 
become greatly reduced within a measur- 
able time, it will be necessary, if this 
highly profitable product is to be pre- 
served, to undertake the cultivation of 
suitable rubber plants. 


For this purpose the Mangabeira (Han- 
cornia) is excluded on account of its very 
slow growth which does not allow of 
tapping until an age of 20 years is 
reached, 


Saps and Exudations. 


Soon after the exploitation of wild 
manihot species for rubber was begun in 
Bahia, plantations were also started. 


Plantations of Manicoba species have 
now existed on the Rio Sio Francisco 
foc some time, and rubber trom these 
has already been placed upon the market. 
I had the good fortune to see a number 
of fields of Wanithot piauhyensis, which 
were mostly in excellent condition. The 
first was the property of Mr. Joaé Rodri- 
guez de Souza in the neighbourhood of 
Remanso, in which there were 20,000 
planted trees of 1 to 8 years old. The 
small trees, planted 2x2 metres, 
branched close to the ground and looked 
very healthy and of a rich dark green 
colour, a few specimens of Manihot 
glaziovw and M. dichotoma and a few 
rows of M, heptaphylla had also been 
planted for experiment, The latter 
showed aconsiderably greater increase 
in height, and the crown also spread 
further. They were three years old and 
4to5m, height, whereas trees of Mani- 
hot piauhyensis of the same age were 
only 30r4 metres. It was proposed to 
tap these trees for the first time in the 
present year—1907. Another smaller 
plantation but of older trees was seen 
in the same neighbourhood, 


In addition to these I have examined 
larger plantations at Jatobasinho near 
the boundary of Piauhy and at Serra 
Nova in the same State; these were in 
a flourishing condition. 


Only a single plantation of Manthot 
heptaphylla was shown mein the Serra 
do Sio Ignazio. And I have hurriedly 
examined afew near Villa Novain the 
course of my journey. These planta- 
tions, too, were well kept and in good 
condition. 


The beginuings of cultivation of the 
two manihot species of the Rio Sao 
Francisco has come about in a similar 
way to that of Manihot dichotoma, 
except that a sandy soil is preterred for 
it though one whichis not too sterile. 
Clearing the undergrowth leads to diffi- 
culties only for the first year, afterwards 
the tops of the small trees meet and 
interchain, and of themselves prevent 
the growth of other plants. 


Tapping for the first time is best 
carried out after three years from the 
date of planting, as soon as the trees are 
mature and when the rainfall has begun 
to fall off, that is to say about January, 
The attempt is made to get suitable 
labourers, who can be allowed to work 
in accord, this being the only way in 
which anything can be carried out here. 
In Piauhy it is found necessary to allow 
the labourers in payment one-third of 
the rubber after it has been gathered 
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and prepared, and for this they obtain 
the full local price. I happened to be 
in the neighbourhood of the Serra Nova 
at the time when a number of people 
employed on arubber estate there were 
being paid; and at my desire I was 
shown aslip of paper with the account. 
According to this account ten labourers 
had gathered 95'7 k.g. of caoutchoue in 
seven days which comes to1'3867 k.g. per 
person per day, the value of which was 
6 Milreis 180 Reis (reckoning 4 Milreis 
500 Reis to the Kilo), so that each 
worker got 2 Milreis 60 Reis (about 2 
shillings). It must be remembered, too, 
that the workers included women and 
children, and that the plantation was 
quite a young one. Still a daily wage of 
over 2 Milreis is a high one for an adult 
labourer under the conditions there 
existing, 


The small threads of rubber which 
always represent the result of a single 
tapping, have been shown me in quanti- 
ties and weighed on the average 25 and 
sometimes 50 g. The tree may be tapped 
one hundred times in a year. But if itis 
cut only forty or twenty times, this 
represents always a yearly crop of half to 
2k.g., that is to say, 1 k.g. of caoutchoue 
per tree on the average. One Hectare, 
on which up to 2,500 trees may be 
planted, will therefore yield 2} tons of 
rubber a year.” 


Experiments still require to be made 
with regard to the time of planting, the 
distance of planting, and the cultivation 
of the intervening spaces; it is possible 
that the trees yield better and last 
longer at wider intervals apart. The 
methods of tapping and gathering the 
rubber may also certainly be improved 
upon. Experiments have already been 
made with regard to the gathering of 
the rubber into vessels; but this is not 
yet carried out as a general practice, 
because so far a higher price has not 
been obtained for rubber prepared in 
this way, and because a difficulty is 
found in introducing the vessels into the 
holes. The stem is often thickened at 
this spot, or stones may be present, 
which makes the hollowing of the 
ground a matter of difficulty. These 
unfavourable conditions may undoub- 
tedly be overcome by rational manage- 
ment. 


The system of labour in particular 
may be improved in many ways. Atten- 
tion will have to be paid to considerably 
increasing the amount collected and 


eee 

*1k.g.=24 lbs., a hectare=24 acres, so that 
this represents a ton of rubber a year from 1,000 
trees planted on one acre. Such figures are 
scarcely to be accepted without further evi- 
dence.—ED. 
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reducing the proportion earned by 
the labourers to 25 or 20 per cent. 
In the case of a _ proper division 
of labour a definite area would be attach- 
ed to each labourer and an overseer or 
fiscal appointed to each ten or twelve 
labourers, and he again would receive a 
definite percentage of the yield. 


In the choice of land suitable for the 
cultivation of Manicgoba species, prefer- 
ence should first of all be given to those 
which correspond most nearly with the 
natural conditions of the wild habitat, 
aud if possible they should be in the 
actual district. In the second place 
lands may be ‘used for this cultivation 
which lie at a distance from the Manicoba 
district but possess a similar soil and 
climatic conditions. Iu the third place 
may be considered land lying in Foreign 
countries, and from this point of view it 
is important to inquire how far these 
Manihot species can adapt themselves to 
different conditions under cultivation. 


The culture of Manihot species from 
Bahia is decidedly superior to that of 
Manihot glazioviw. Many years’ experi- 
ence in India, the African colonies and in 
Brazil itself has demonstrated a number 
of disadvantages connected with the 
planting of Manihot glaziovw. If the 
trees are not protected they are liable 
to be broken down by strong winds. On - 
account of the hard bark, moreover, 
tapping is very difficult and wounds due > 
to want of skill may cause serious 
damage; and finally the crop of rubber 
is nota very high one. If one puts the 
yield of rubber from Manihot glaziovi 
at 250 g. a year on an average, this 
amounts to only 100 k. g. to the hectare 
when planted at a distance of 5 metres. 


The Manicoba species of Bahia are not 
liable to damage by wind, as they do not 
grow so tall, whilst some are quite low 
growing. The tapping, too, offers no 
serious difficulty. 


But the yearly yield of rubber per 
hectare is very much larger. and will still 
surpass that of Manihot glaziovii even if 
it is found that wider planting ought to 
be adopted. 


In future the cultivation of Manihot 
glaziovii will have to be replaced by that 
of the Manihot species from Bahia where- 
ever the conditions permit. 


The question which of the three 
Manihot species is to be preferred de- 
pends chiefly upon the nature of the soil, 
the climatic conditions being pretty 
uniform. Ona heavy clay soil Manthot 
dichotoma is best planted, and on a light 
sandy soil Manihot heptaphylla and 
Mamthot piauhyensis. 
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Manihot dichotoma has this advantage 

over the other two species, that its seeds 
germinate very easily, whilst its caout- 
choue fetches asomewhat higher price, 
the seeds being therefore also somewhat 
more valuable. On the other hand the 
productivity of the two species from Rio 
Sao Francisco is de:idedly greater. and 
the method of planting hitherto adopted 
is much less prejudicial to the trees. 


Whether Manihot heptaphylla or M. 
piauhyensis is to be preferred for culti- 
vation cannot yet be asserted with any 
confidence. On the average the caout- 
choue from Manihol piauhyensis is some- 
what superior to that of Manihot hepta- 
phylla, and the tree is sooner ripe for 
tapping; on the other hand the latter 
seems to be longer lived. 


In Bahia itself no discrimination is yet 
made, and as a rule that species of 
Manihot is cultivated which grows wild 
in the neighbourhood. The culture of 
M. piauhyensis, however, is most widely 
spread, and continues to extend itself 
further and further from the Rio Sao 
Francisco. Manihot piauhyensis would 
appear to be the most eligible species for 
cultivation, so long as no special cireum- 
stances intervene. 


In recent years the planting, of Hevea 
brasiliensis has spread to an unexpected 
extent, so that millions of these trees 
have already been planted, which will 
yield a very notable amount of rubber 
inthe immediate future. No doubt the 
caoutchoue of Hevea is of higher quality 
and greater elasticity and always fetches 
a higher price than that of the Manihot 
species. Still the cultivation of these 
species of Manihot presents certain advan- 
tages, so that these rubber plants will 
soon rival Heveain spite of the greater 
value of the caoutchouc produced from 
the latter.* 


Hevea brasiliensis cannot be tapped 
before six years old, and does notgive any 
crop worth speaking of until eight or ten 
years. whereas the Manihot species give 
a good yield in the fourth year. The 
amount of rubber obtainable per hectare 
is quite as large from Manihot hepta- 
phylla and Manihot piauhyensis as from 
Hevea. The working up of the land 
required for planting rubber isa much 
simpler matter in the case of Manihot, 
since it requires much less labour and 
trouble to clear and cultivate an area of 
steppe than to prepare a block of jungle 
land form Hevea and keep it clean from 
the vigorously growing undergrowth and 
lianes. Besides, the most fertile land must 
be chosen for Hevea, which is not neces- 
sary in the case of the Manihot species. 


* Ceara rubber is proving to be of higher 
value.—Ep, 


Saps and Exu dations. 


If, as is probable, the cultivation of 
Hevea brasiliensis will undoubtedly 
attain the greatest importance for the 
production of rubber in luxuriant tro- 
pical regions, the future has to look'to 
Manihot heptaphylla and Manihot piau- 
hyensis as the rubber plants for the dry 
and less fertile areas.—Tropenpflanzer, 
Dec. 1907, p. 86. 


[Everyone interested in rubber, and 
especially in Ceara rubber, should read 
this paper. The yields are astonishing, 
and if they should prove reliable, a great 
difference will be made to the dry north 
country of Ceylon, where Ceara rubber 
does well. So far we have only got seed 
of one new Manihot, but there is a 
plantation of this at the Peradeniya 
Experiment Station, and we expect 
others.— ED. ] 


ANOTHER NEW INDIA-RUBBER 
TREE. 
(Bleekrodea Tonkinensis.) 


According to reports in the news- 
papers a new india-rubber tree has been 
discovered in Tonkin. Hitherto the 
only rubber-producing plants known 
from Indo-China, and especially Tonkin, 
were Lianes belonging to the family 
Apocynaceae. The stems of these plants 
never arrive at any great thickness, and 
difficulties lie in the way of obtaining 
rubber from them. The attempt was 
therefore made to introduce rubber trees 
such as Hevea brasiliensis, Manihot 
glaziovw and Ficus elastica into Tonkin, 
but the result was not satisfactory. 
Under these circumstances, the discovery 
of a large india-rubber tree has consider- 
able importance for the Colony. As 
Messrs. Dubard and_ Eberhardt briefly 
pointed out to the Paris Academy, this 
tree forms thick Béstande over the whole 
province of Bac-Kan and in the south of 
the provinces Bav-Lac and Cao-Bang. 
It reaches a height of 10-15 metres and 
grows preferably in Abhangen where the 
subsoil consists of Kalkschiefer and 
where there is moist humus, but without 
stagnant water. Latex obtained from 
the stem contains a very large amount 
of Caoutchoue, probably more than that 
from Hevea brasiliensis. The product is 
of excellent quality and not to be distin- 
guished im Handel from the best kinds 
of Para, The tree belongs to the genus 
Bleekrodea, Family Moraceae. Only 
two species of the genus were previously 
known, one from Madagascar and one 
from Borneo. The new species has 
been given the name Bleekrodea Ton- 
kinensis. 
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INDIA-RUBBER CULTIVATION 
IN BRAZIL. 


(From Der Tropenpflanzer, Dec., 1907.) 

Other South American States such as 
Equador, Bolivia and Colombia began 
planting rubber several years ago, and 
Equador, for example, was able to ex- 
port as much as 520 tons of plantation 
rubber in 1904. In Brazil, however, it is 
only quite recently that any attempt 
has been made to make-up for the 
diminishing supply of wild rubber by 
planting Manihot. No cultivation on a 
large scale exists at present, and such is 
not to be expected for some time on 
account of the unfavourable agricultural 
conditions. 

Still, although labour and the neces- 
sary means of cultivation are wanting 
in the greater part of the country, a 
tew favoured regions do not fall under 
this category, and we observe with 
pleasure that German enterprise has 
recently established itself by the Options- 
vertrag of large stretches of country, 
for the purpose of carrying on Rubber 
cultivation on a large scale. We may 
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refer specially to a private estateof over _ 


500,000 ha., lying between the towns of 
Razo, Soure and Tucano, the purchase of 
which by the proposed Bahia India- 
rubber Company is under consideration. 


As Dr. Ule, the expert to the syndi- 
cate (?) of this Company, can certify, this 
region is not only admirably adapted for 
the cultivation of rubber, but contains 
already a great wealth of fully grown 
wild rubber trees. Dr. Ule estimates 
the Mangabeira trees standing on only 
four out of the fifteen Facendas at 500,000 
at least, a circumstance not to be over 
looked, as it will enable the concern to 
pay its way even in the first year of its 
existence before the planted trees are in 
a condition to be tapped. 

The best prospects for cultivation are 
shown by two species of Manihot newly 
discovered by Dr. Ule. Manihot piauhy- 
ensis® n. sp. and M. Leptaphylla n. sp. 
which are perhaps destined to lead the 
cultivation of rubber into new and 
wider channels in our own Colonies as 
well—especially in East Africa. 


* See p. 199. 
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: OILS AND FATS. 


CARNAUBA WAX. 

A note on this substance appeared in 
the Agricultural News (Vol, Il, p. 307), 
and it was there stated that specimens 
of the tree producing the wax are to be 
found in the Botanie Gardens at British 
Guiana, and that seeds have been distri- 
buted from them to the Botanic Stations 
throughout the West Indies, In a later 
issue of the Agricultural News (Vol. III, 
p. 284) it is mentioned that enquiries had 
been received in Demerara for this pro- 
duct, aud, judging from the particulars 
given below, which have been taken 
from the latest British Consular Report 
on the trade of the Brazilian State of 
Bahia, carnauba wax may easily become 


a valuable minor article of commerce. 


The Consul writes :— 


The substance which figures amongst 
exports from Bahia under the term 
‘carnauba’ is a species of vegetable wax, 
which is obtained from a palm tree 
(Copernicia cerifera, Mart.) The palm in 
question grows wild in abundance 
throughout all parts of this State. 


Carnauba wax is an article of high 


commercial value. It has been used 


during many years past for the manu- 
facture of fine-quality candles, also 
during later years as a basis for boot 
polish. Quite recently, it appears, the 
discovery has been made that carnauba 
wax is the most suitable substance 
for the manufacture of records for 
phonographs and gramophones, and the 
additional demand thus created has had 
the effect of materially increasing the 
value of the wax in question. At the 
present time the market prices of car- 
nauba wax range from £170 to £225 per 
ton. 


The value of the wax is dependent 
upon three factors—tint, texture, and 
richness in oil, and for trade purposes 
the wax is graded into three qualities. 
The first quality is of uniform pale cream 
tint, smooth and homogeneous in texture, 
and is rich in oil. The inferior qualities 
ace darker and less rich in oil. 

{t is probable that it will be discovered, 
as time goes on, that carnauba wax can 
be made to serve many useful purposes 
in addition to those which have 
specified.—Agriculturnl News, Vol. VL., 
No. 146, November, 1907, p. 375. 


DYES. 


SYNTHETIC INDIGO. 

The cost of producing a maund(maund= 
822 lbs.) of Synthetic Indigo is believed 
to be Rs. 90:00, but according to Capital, 
Mr. B. C. Schrottky claims that natural 
indigo can now be produced at Rs. 60:00 
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per maund of 65 per cent. indigotine, in 
which case it would avpear that the pros 
pects of the natural product have con- 
siderably _brightened.—/ndian Trade 
Journal, Vol. VII, No. 87, Calcutta, 
Thursday, 28ch November, 1907. 
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EDIBLE PRODUCTS. 


CULTIVATION OF LIMES. 


While it cannot be expected that the 
high prices which have recently been 
obtained for all lime products will be- 
come permanent, it would appear that 
the future prospects of the lime industiy 
of the West Indies are of a promising 
nature. 


Considerable interest has of late been 
awakened throughout these colonies in 
the cultivation of limes, and the progress 
made in the industry in Montserrat and 
Dominica has induced the planting of 
limes in British Guiana, Grenada, Car- 
riacou, and St. Lucia. 


With the view of generally encourag- 
ing the cultivation of this plant, and of 
affording all available information for 
the guidance of lime planters, as to the 
best methods of cultivating their crops, 
and preparing the products for market, 
the Imperial Department of Agriculture 
has in preparation a pamphlet dealing 
with the cultivation of the lime plant 
and the manutacture of its products. 
As it may be some time, however, before 
this can be successfully put through the 
press, it has been thought that a brief 
summary might with advantage be 
printed in the Agricultural News, in 
order to afford all assistance possible to 
those who have taken up, or purpose to 
take up, the cultivation of limes, 


TREATMENT OF LAND. 


By far the greater area of lime culti- 
vations in Dominica was established on 
land which had been growing sugar- 
cane, and if the plants are allowed a 
sufficiency of room, by careful removal 
of cane stools around them, they can 
successfully be established by means of 
seedlings, in the cane fields, in the course 
of a tew years. 


On some estates, land in grass or guava 
bush is cultivated, lined. holed, and 
planted. A circle around the young 
plant is kept clean, and the remainder 
ot the field cutlassed occasionally. In 
other cases, the usual garden crops of 
pigeon peas, tannias, dasheens, cassava, 
etc., areallowed to grow amongst the 
young lime plants. 

When forest land is to be planted in 
limes, it is felled, lopped, lined, burned, 
and then holed, and after planting, a 
small area around each plant is kept 
clean, while the bush and grass that 
spring up in the intermediate spaces are 
periodically cutlassed. 

When lining the fields for planting, 
it is essential that an efficient system of 


drainage should be established before 
any planting is done, and a good system 
of roads should be outlined in order that 
the greatest economy in working the 
estate may be practised. Another 
matter of importance on exposed land is 
protection from the full force of the 
wind, and wind-breaks of pois boux, 
galba, or other suitable trees should be 
formed as early as possible. Very often 
this important work is neglected, and 
much money thereby lost, for full expo- 
sure tothe wind has a dwarfing effect 
on the trees, and a serious effect on 
the crops. 


CHOICE OF LAND. 


Lime trees will develop best, and yield 
the heaviest crops, in rich well sheltered 
lands, situated from sea-level up to 300 
feet elevation, and possessing a rainfall 
varying from 80 to 160 inches per 
annum. Limes canalso be successfully 
cultivated on fairly steep slopes, espe- 
cially if washing away of the soil is 
prevented by the presence of numerous 
boulders, and if the soilis fed with veget- 
able matter from forest land above the 
cultivation. In Dominica, slopes have 
been cleared of forest to the top of the 
ridge, andlime trees have been estab- 
lished, but careful attention must be 
given to terracing and manuring, if it is 
desired that such cultivations are to be 
long-lived. 


Lime cultivation is now being carried 
on in Dominica at elevations of up to 
2,000 feet, and in districts possessing a 
rainfall of over 200 inches per year ; and, 
given good selection of land, with some 
protection from wind and good cultural 
methods, there is little doubt that such 
cultivation should be profitable. But it 
is generally understood that, as far as 
the island of Dominica is concerned, the 
best results are obtained in the coastal 
and valley lands possessing a light 
black soil. 


PREPARATION OF SEED BEDS, ETC. 


It takes from ten to twelve months 
from the sowing of lime seeds to the time 
when strong plants are fit for putting 
outinto the field. Seed beds from 4 to 
5 feet wide, and as long as desired, with 
plants set out at distances of from 2 to 
3 feet apart, should be prepared on shel- 
tered piece of land. The beds should be 
raised, so as to ensure good drainage, 
and the soil should be thoroughly broken 
up. Nursery beds should also be pre- 
pared in the same manner for the recep- 


tion of the young seedlings, in the pro- © 


portion of five nursery beds to every 
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seed bed, and careful attention should be 
given to keep tillage in order, so as to 
ensurethe development of a good root 
system. 


Seed for planting purposes should be 
carefully selected from good, healthy, 
heavy-bearing trees, and should be 
maced in a fine sieve and kept stirred by 

and, while water is poured over it to 
remove mucilage. The seeds are then 
dried in the shade, and when dry they 
should be planted thinly, at a depth of 
about an inch, in drills, the distance 
from drill to drill being about 8 or 9 
inches. It is important to remember 
that lime seeds do not retain their vital- 
ity very long, and therefore should be 
sown as soon as_ possible after washing 
and drying. When lime seeds are sown 
unwashed, they are very often destroyed 
by rats. 


When the seedlings are from 4 to 6 
inches high, they are ready to be trans- 
planted into the nursery beds. The 

lants should be earefully lifted with 
orks, the roots trimmed, and the stem 
topped, and they should be set out in 
rows 8 or9 inches apart, and with the 
same distance from plant to plant in 
the rows. 


In is estimated that a seed bed 100 feet 
long by 5 feet wide, planted with seed in 
drills 8 inches apart, should give from 
5,000 to 6,000 strong seedlings, and these 
would fill five nursery beds. From these, 
at least 4,500 plants fit for planting in 
the field should be obtained. 


PLANTING OUT. 


The planting season for limes is from 
June to December, but early planting is 
to be recommended, for then the plant 
has time to make satisfactory growth 
before the dry season commences. 


Limes are planted at varying distances 
apart, according to individual opinion 
and locality. In some places they are 
planted as close as 10 feet by 10 feet, or 
12 feet by 12 feet, while in rare instances 
18 feet by 18 feet, or 20feet by 20 feet 


‘has been practised. Trees planted at 


wide distances, when mature, give better 
results than closely planted trees, for 
owing to the hemispherical shape of the 
trees they present a greater bearing area, 
and probably it may be found that a 
system of planting the trees 10 to 12 feet 
apart in the rows, and 206 to 25 feet 
between the rows, would prove success- 


' ful, and would facilitate many estate 


Operations such as pruning, manuring, 
etc. Such a system is turther to be 
recommended, since it would allow suffi- 
cient space for apparatus used in spray- 
ing operations to pass up the rows con- 
Veniently, and the fields should be laid 
out sothat the rows might run across 
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the direction of the prevailing wind. 
The plants thus make, in some degree, a 
protection for themselves. 


The land should be carefully lined at 
the distances chosen, and holes about 18 
inches deep, aud trom 12 to 15 inches 
square, should be opened for some time 
before the lime plants are placed out. 


When they are from 18 to 24 inches 
high, the plants are ready for setting 
out, and they should be carefully lifted 
with forks from the nursery beds. The 
ends of the branches should be cut back 
3 or 4 inches, and thus the plants should 
be placed in bundles or baskets or trays 
for conveyance tothe field. The roots 
should be watered and kept moist until 
planted, for good results cannot be 
expected if the roots are allowed to be- 
come dry or exposed. The plants should 
be carefully placed in the soil at about 
the same depth as they grew in the 
nursery beds, and the lateral roots care- 
fully spread out, while the soil in holes 
around the plants should be moulded up 
several inches above the level of the 
surrounding ground in order to ensure 
that no water should ‘settle around the 
stems and roots during wet weather. 


AFTER-CULTIVATION. 


The lime may under favourable con 
ditions commence to give a few fruits in 
the third year after planting, but ex- 
perienced lime planters consider that 
eight to ten years is the time required to 
bring a lime plantation into full bearing. 


If limes are planted among sugar-cane, 
the canes are, under good management, 
gradually removed from the land as the 
lime trees develop. The same course is 
followed in respect to limes among garden 
crops, Whereas when they are planted in 
grass or guava bush, or in newly-cleared 
forest lands, a gradually increased area 
is cleared around the plants themselves 
as they develop, and the grass and bush 
between them are cutlassed occasionally 
and applied to the soil round the trees as 
a mulch, 


Crops usually grown for green dress- 
ings are now being planted in lime plant- 
ations, at the time of the first rains, to 
keep down the weeds during the growing 
season. They are cut down two or three 
times during the year to yield a mulch. 
and early in the dry season should be 
completely pulled up and used for mulch- 
ing the lime plants themselves. Of the 
various green dressings tried, the horse 
bean (Canavalia ensiformis) has proved 
very useful for growing among young 
lime trees on the coastal land of 
Dominica, while in Montserrat the Bengal 
bean proved of value. 


Lime trees require but little pruning, 
but all suckers and dead branch es should 
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be carefully removed. In consideration 
of the bare-footed workers on a lime 
estate, all lime-tree prunings should be 
burned, and not, asis usual with prun- 
ings generally, used for manure. 


From the time the young trees are 
planted, the aim of the planter should 
be to keep the land in good condition by 
maintaining and, if possible, increasing 
the humus in the soil, by the application 
of pen manure, or by means of frequent 
bunches of bush and grass from adjoin- 
ing lands. 


Very little is known as to the effect of 
artificial manures on lime plantations, 
but too much stress cannot be laid upon 
the good results that accrue from appli- 
cations of pen manures or of mulch. The 
appearance of lime plantations hasin a 
short time completely changed by look- 
ing to this operation, and most planters 
are now alive to the benefits to be derived 
from attention to the ‘humus question.’ 


The life of alime plantation has not 
yet been determined, but in Dominica 
well-kept fields of limes, planted over 
thirty years ayo, are stillin good con- 
dition and yield good crops.— Agricul- 


tural News, Vol. VI, No. 148, 28th 
December, 1907. 
AVOCADO PEARS: PREPARATION 


AND SHIPMENT. 


In Bulletin No. 14 of the Hawaii Agri 
cultural Experiment Station, a consider 
able amount of valuable advice as to the 
best methods of picking, packing, and 
shipping avocado pears is given to 
growers who may be thinking of trying 
to build up an export trade in this line. 

The fruit sent in an experimental ship- 
ment from Hawaii to the United States 
was packed in the refrigerator compart- 
ments of the vessel, with the excepticn 
of a few cases which were carried on the 
main deck. The packages were on board 
seven days, this being tollowed by a two- 
days’ railway journey in hot weather. It 
will be seen, therefore, that the con- 
ditions of shipment were not particularly 
favourable, but the results of the trial 
were encouraging, and showed that ship- 


ments on a profitable commercial scale. 


were certainly possible. 


The writer of the article impresses 
upon the would-be shippers of avocado 
pears the importance of great care in 
packing the fruit. Each fruit must be 
gathered by hand, and the stem should 
be cut with a pair of shears, as in the 
case of oranges. Slight bruises, although 
not evident at the early stage, are very 
apparent when the fruit is placed on the 
market. It is advised that picking 
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should be done, if possible, only on the 
day the steamer is to leave; certainly 
not earlier than the evening before. 
Careful grading of the fruit is very im- 
portant, as the way in which this oper- 
ation is done has a great deal to do with 
the price obtained on the market. If the 
unusually fine and large pears are put in 
the same package with average fruits, 
they not only lose the special price they 
would command if presented by them- 
selves, but also have the result of making 
average fruit appear inferior by contrast. 
Good quality fruit, even of second grade, 
if neatly packed, should always find a 
ready market, but, if placed with the 
best specimens, the value of the whole 
is lowered. 


Avocado pears, it is advised, should 
not be packed in boxes of too large a size. 
The size of crate recommended as being 
likely to give satisfactory results for 
medium-sized fruits is of the following 
dimensions :—18 x 14 x 3? inches inside 
measurement. Sucha crate would hold 
about one dozen pears. It will be seen 
that boxes of this depth allow of only a 
single layer of fruits. For large sized 
avocados, the depth must be increased to 
at least 4inches. In packing, it is recom- 
mended that, as with oranges intended 
for export, each fruit should be wrapped 
in a piece of paper just large enough to 
make a single cover. Over 160 pears, 
with nothing but a single paper wrap- 
ping, arrived at Portland, Oregan, from 
Hawaii, with a loss of only 29 per cent. 
Fruits packed more elaborately, e.g., in 
individual compartments, provided by 
the use of corrugated straw boards, were 
in no better condition on arriving at their 
destination. In placing the individual 
pears in the boxes, jarring is only fre- 
vented by packing them as close together 
as possible, although it is not advisable 
to induce any pressure. 


The provision of holes in the sides of 
the boxes and the spacing between the 
boards forming the cover, eusure a 
suitable ventilation of the fiuit. A nar- 
row piece of wood, too, is nailed along 
two opposite edges at the top of each box. 
By this means the passage of a current of 
air between each box and the one above 
it, is made possible. The most suitable 
temperature for storage of avocado pears, 
itis said, is not yet definitely decided. 
Prolonged storage in the refrigerator 
compartment, however, is mentioned as 
resulting in the blackening of the 
interior of the avocado. It is recom- 
mended, asa result of observations made, 
that the temperature should not be 
allowed to fall below40 °F. The refriger- 
ator room inthe ship should be cooled 
as rapidly as possible so as tolower the 
temperature of the fruit, and a uni- 
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form temperature should be maintained 
throughout the voyage —Agricultural 
News, Vol. VI, December 28, 1907. 
No. 148. 


THE INDUSTRIAL PROSPECTS OF 


CASSAVA STARCH. 


Although cassava has been grown in 
Jamaica from the earliest days of which 
any record is obtainable, it is only re- 
cently that its commanding merits as a 
source of high-class starch have attracted 
the attention of practical men. 

It is now admitted that cassava starch 
has certain qualities that make it of 
exceptional utility in the dressing of 
cotton goods, and there is also reason to 
believe that the quality of the cassava 
starch producible in Jamaica is superior 
to that obtained from the same plant 
grown in the Kast Indies. 


When this industry first attracted 
attention in 1908, principally through 
. W. Middleton, the 
greatest uncertainty existed as to the 
yields of tubers obtainable per acre and 
to the content of starch to be expected 
under the conditions obtaining in 
Jamaica. 


The Chemical Department, therefore, 
undertook a study of this matter, and 
during the past three years a good deal 
of information has been obtained, 


Starch manufacture has since been 
started at three centres in Clarendon, 
St. Ann, and St. Catherine, and we are 
already in sight of definite commercial 
results with the new industry. 


The pioneers, asin all new undertak- 
ings, gain experience in a somewhat 
expensive school, and much work and 
ingenuity are still required before the 
industry can be placed on asound and 
economical basis. The prospects are, 
however, most promising, and it is now 
quite possible to state that the cassava 
starch industry’ in Jamaica offers an 
attractive investment of capital. 


YIELD OF TUBERS. 


The results of the tests of twenty-cne 
native varieties of cassava at Hope indi- 
cate that under the conditions of a 
moderate rainfall and a friable soil, very 
large yields of tubers are obtainable. 
At twelve months, a maximum yield of 
10$ tons rising to 155 tons at fifteen 
months and of nearly 22 tons of tubers 
per acre at twenty-one months has been 
recorded. 


Itis true that we could not expect to 
reap from 100 acres at the rate obtain- 
able from a small plot of ;; acre, and 
that on a large scale these enormous 
yields could hardly be expected as an 
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average. At the same time, these results 
indicate that a return of 10 tons of 
tubers per acre should not be a difficult 
matter to realize under good cultivation. 
The indicated yield of starch per acre 
rose from 33 tons at twelve months to 
53 tons at fifteen months, and over 7 tons 
of starch per acre at twenty-one months’ 
growth in these trials, 


As a starch producer, the cassava 
should therefore take the highest place 
among the economic plants of the world. 


MATURATION AND VARIETIES. 


O£ the twenty-one local varieties of 
cassava tested in our experiments, two 
or three stood out as particularly proli- 
fic. Our experience of cassava varieties 
grown in Jamaica points very strongly 
to the necessity of planters testing all 
the best kinds themselves, as the 
greatest variations appear to exist in 
the behaviour of the same variety of 
cassava under different conditions of soil 
and climate. 


As a rule, the variety grcewn by the 
local peasantry will be found to be one 
well suited to the district, and any 
planter commencing the cultivation of 
cassava on a large scale would do well to 
study very closely the practices of the 
small settlers in his district. 


He would then learn that it was neces- 
sary to secure perfect drainage in the 
soil zone in which the tubers are pro- 
duced, and would avoid the serious mis- 
take of planting cassava on stiff soil on 
the flat, without any drainage st all. 
Serious losses of tubers have already 
occurred on some large cultivations 
through the neglect of this first principal 
of cassava cultivation. The resurrection 
of a Jamaica Carib of the pre-Columbian 
days would undoubtedly serve to give 
the cassava planter of to-day useful 
advice as to the successful cultivation of 
a crop that was formerly grown all over 
the island. 


At Hope, the best variety for harvest- 
ing at twelve months’ growth was found 
in the local cassava ‘grown in the district, 
and known as ‘white top.’ This gave 
103 tons of tubers, containing nearly 
4 tons of starch, per acre. 

It would appear that in Jamaica along 
period of growth is the most economical 
basis for cassava cultivation, and that 
quick returns and early maturing varie- 
ties do not afford such a prospect of pro- 
fit as the larger yields of varieties ot 
longer growth. The variety ‘long leaf 
blue bud,’ was found superior to the 
‘white top’ when allowed to grow for 
fifteen months, yielding 15 tons of 
tubers, containing 5 tons of starch, per 
acre, while at twenty-one months 
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growth, the lead was taken by ‘blue 
top’ which gave the enormous return of 
21°9 tons of tubers, containing over 7 
tons of starch, per acre. 


These results indicate that in the Ligu- 
anea Plain, it would be advisable for a 
starch factory to put in half its area in 
‘white top,’ for quick returns, and the 
remainder in ‘blue top’ grown as a 
biennial. 


It has stillto be ascertained whether 
the practice in the East Indies of 
harvesting the mature tubers without 
destroying the plant, and leaving the 
small ones to grow on, is suitable 
for large-scale cultivation in Jamaica. 
In friable soil where the _ tubers 
are readily accessible, the treatment 
of the cassava plant as a perennial 
on this basis might prove to be sound 
practice. The chief omen against the 
success of this method is that it would 
most certainly have established itself to 
be the custom of the country, had it 
been from objection ; since many gener- 
ations of estate cultivators, inspired by 
the genius of the empty stomach, have 
been growing cassava in this island, and 
itis certain that this must have been 
well tested in previous ages, 


COST OF PRODUCTION OF TUBERS. 


The cost of growing cassava on a large 
scale in Jamaica has been studied by 
Messrs. J..W. Middleton, Joseph Shore, 
the Hon. H. Cork, the Hon. J. V. Calder, 
and at the Hope Experiment Station. 
It has been deduced from the figures put 
forward, that cassava should cost, for 
cultivation only, from £38 18s. to £5 per 
acre, according to locality and circum- 
stances. 


The lower price represents the esti- 
mated cost under the most favourable 
conditions of broad-scale implemental 
culture on friable soils, while the higher 
price would be the cost of cassava farm- 
ing on rocky land by hand labour. 

An average cost of £4 per acre repre- 
sents the estimated cost under favour- 
able conditions of estate cultivation. 


The Hon. Henry Cork has estimated 
that a capital of £1,600 to £2,000 would 
be required for starting a cultivation of 
100 acres of cassava on newland. Allow- 
ing 10 per cent. on capital and 20 per 
cent. on live and dead stock account, 
Mr. Cork’s estimate sets the actual cost 
of such a cultivation at £6 to £8 per 
acre. With regard to the yield of tubers 
to be expected, it would appear that an 
8-ton crop should be a fair average, while 


good lands with efficient tillage should ° 


return 10 tons and more per acre. These 
figures indicate that cassava can be grown 
in Jamaica at less than £1 per ton. 
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Should cassava farming be started, it 
would be desirable for the purchasing 
factory to pay on the starch value of the 
tubers. We have found from experi- 
mental trials that the specific gravity of 
cassava tubers bears a definite relation 
to the percentage of starch they contain, 
and thatit is possible approximately to 
ascertain the starch value of cassava 
tubers by means of the potato balance, 
used on the Continent. <A table is being 
prepared, giving the approximate starch 
content corresponding to the readings 
of the cassava balance, which should 
be useful to buyers of cassava in 
arriving ata fair price for the purchase 
of cassava tubers from contributary 
growers. 


MANUFACTURE, 


Much has still to be worked out as to 
the most efficient plan for dealing with 
the cassava grown in Jamaica, for the 
manufacture of starch, cassaripe, and 
cattle food. The first process is that of 
washing and decorticating the tubers. 
For this purpose the simple machine 
recently devised by the Hon. T. H. 
Sharp, which I have seen at work at 
Eltham Park, appears to be entirely 
satisfactory. 


The great cost of peeling tubers by 
hand in the early experiments is thus 
entirely avoided, and the tubers are 
automatically washed and delivered free 
of the cortex by the operations of this 
machine. This invention has solved one 
of the outstanding difficulties that faced 
the starch producer in Jamaica. 


To secure an efficient recovery of 
starch, the finest possible disintegration 
of the cut-tissues of the cassava is 
necessary. There are mills now obtain- 
able that give excellent results and pro- 
duce a very fine disintegration at a high 
rate of production. 


A second grinding or disintegration 
should be carried out where starch is the 
main object of manufacture, but where a 
good market can be found for the dried 
residue as a cattle food, the second mill- 
ing may probably be disregarded. 


The sieving, purification, settling, 
refining, and drying of the starch seem 
all to be capable of easy accomplishment 
with suitable machinery, and there is 
now no doubt at all, that a starch fac- 
tory to produce 1,000 tons of starch a 
year could be erected with every cer- 
tainty of producing a high grade of 
cassava starch. Such a factory should 
not cost more than £6,000 or £7,000 
to erect, and, with intelligent manage- 
ment, a satisfactory result should be 
assured. EAR DEY Sos ok 
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COMMERCIAL VALUE OF CASSAVA 
STARCH. 


It would appear tbat a well-made 
cassava starch is worth £14 to £16 per 
ton in the English market. A contract 
fora large quantity of cassava starch at 
the latter price has been secured by a 
planter in the West Indies, and sales of 
cassava starch from Jamaica have 
recently been made at £14 per ton 
e.if. Atsuch prices as these there is a 
liberal margin for meeting those con- 
tirgencies of industrial operations in the 
West Indies for whichit is impossible to 
make allowance, and on account ot 
which many a project has proved a 
failure, when the apparent margin Is 
too limited. 


The ‘bitty,’ when dried, is a_ valuable 
cattle food. A sample from the Longville 
factory was found to contain 65°7 per 
cent. of carbohydrates ona basis of 15 
per cent. of moisture, and should find a 
ready sale at 50s. to 60s. per ton. A 
planter from Dominica recently informed 
me that he had found a good market for 
cassaripe in England, and it is possible 
that this article may become a useful by- 
product in the manufacture of cassava 
starch. Wein Jamaica have so far been 
unable to find a market for this product 
in the United Kingdom, and if a demand 
should arise it could be produced in large 
quantities here. 


CONCLUSION. 


Cassava is a plant that has survived 
from the earliest occupation of the island 
by mankind, and is capable of yielding 
returns of starch under suitable cond1- 
tions. These encouraging facts place it 
ahead of any.other plant grown for the 
purpose of starch production. 


Further, the intrinsic qualities of 
cassava starches producible in Jamaica 
are of a high order, and a well-made 
article can command a high price. 


It would appear that this industry 
offers a field for investment and develop- 
ment whereby large areas of land, at 
present of small productive power, could 
be made to yield a handsome profit.— 
West Indian Bulletin, Vol. VIII, No. 3. 


——  - 


LETTUCE CULTURE. 
By C. F. Austin anD E. W. HALSTEAD, 


Chief and First Assistant of the Depart- 
ment of Horticulture of the E’stacién 
Central Agrondédmica, Cuba, 


The origin of cultivated lettuce (Lac- 
tuca sativa, Linn.) is unknown, but it is 
supposed to have originated from Lactuca 
scariola, Linn. in Asia, This popular 
salad vegetable has been under cultiva- 
tion for more than 2,000 years, 
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Lettuce isa quick-growi ng annual; it 
delights in a cool temperature and moist 
open soil. The forcing of lettuce under 
glass has become a very prominent 
industry in the northern half of the 
United States and many other countries 
having a similar temperature. One can 
gain some idea of the lettuce industry, 
as statistics show that California alone 
grows over five hundred acres each year 
for seed. This area produces over 250,000 
pounds of seed annually. Large areas of 
lettuce are grown each year along the 
southern seacoast from Florida to Texas 
for shipment to northern cities. The 
cultivation of this vegetable is extending 
rapidly in this region, for nice lettuce 
can be grown out of doors and shipped 
for less money than it costs to grow it 
under glass. 


We have experimented with over forty 
varieties during the past year, and it is 
our purpose to call attention to this im- 
portant garden crop in the following 
pages: Lettuce grows so_ successfully 

ere that there is no reason why every 
person who has a garden spot should not 
have an abundance every month in the 
year, though it grows best from October 
to May. 


GROWING OF PLANTS.—The soil in the 
seed-bed should be made very fine, loose, 
and mellow for the seed is small and 
very light. It should be sown rather 
thickly across the bed in rows from two 
to three inches wide and from one-fourth 
to one-half inch deep; cover the seeds 
lightly and press the soil down firmly 
over them. They should germinate and 
be coming up in trom five to eight days. 
One to one and one-halt ounces of seed 
will give plants enough to set one acre. 
As soon as the plants have the first 
rough leaves started they should be 
transplanted into another bed. In trans- 
planting it is best to have the rows four 
inches wide and the plants two inches 
apart in the row. They are left in this 
bed until ready to set in the field or in 
permanent beds. The seed-beds should 
have plenty of humus or well-rotted 
stable manure thoroughly mixed with 
the soil. When the young plants are 
first transplanted they should be shaded 
from the sun for a few days. It will 
usually be from two to three weeks from 
the time the plants are first transplanted 
until they are ready to set in the field, 
or about'five weeks from the sowing of 
the seed. The plants should be large 
and strong when setin the field, having 
from four to six well-formed leaves. For 
the construction of seed-beds see Cir- 
circular No. 11. 


SoiL.— Lettuce is a very cosmopolitan 
plant as to soil; for home use almost 
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any character of land will answer, but 
for commercial plantings the soil should 
be fine and mellow. 


The more quickly lettuce can be grown 
under reasonable conditions the better; 
for the deliciousness of this vegetable 
lies in its crispness, sweetness, and 
tenderness. To grow lettuce quickly the 
soil should be moist and exceedingly well 
supplied with vegetable matter. If this 
dves not occur naturally in the soil, it 
should be supplied by a good top dres- 
sing of well-rotted stable manure 
thoroughly worked in. The land should 
be plowed from five to six inches deep 
aud then harrowed until the surface is 
smooth and mellow. All kinds of rubbish 
in the form of clods, stones, grass, ete,, 
which might cover up the young’ plants 
during cultivation, should be removed. 


For family use only a few short rows 
will be needed in the home garden. To 
give space for cultivating with a horse, 
the distance between the rows should be 
from two to two and one-half feet; the 
plants should be from ten to twelve 
inches apart in the row. Where all of 
the work is to be done by hand, the rows 
should be laid off in checks from twelve 
tu fifteen inches each way. A_ plant 
should be set in each of these checks. In 
setting plants a dibber or the forefinger 
should be used. The roots should be 
pressed into the soil which should then 
be brought well up around the stem of 
the plant and made firm and solid. If 
the ground is dry at setting time, give 
a thorough watering, and, as soon as the 
water has soaked away, hoe some loose 
fine earth up around each plant. In this 
country, where the sun is so hot during 
the middle of the day, it is well to shade 
the plants witha little loose dry grass 
for a few days until they have taken 
root. 


FERTILIZATION.—Along with the stable 
manure a liberal application of com- 
mercial fertilizer should be given to 
most soils. Apply the fertilizer broad- 
cast over the whole surface where hand 
cultivation is to be given. This should 
be done several days before the plants 
are to be set and the fertilizer should 
be thoroughly harrowed into the soil, 
When plants are set in rows two feet 
or more apart the fertilizer should be 
applied in the rows ten days or two 
weeks before the planting time. A very 
good way is to open the row with a 
single shovel plow and then drill in the 
fertilizer, which should be mixed with 
the soil by going back and forth in the 
row with the plow once or twice. The 
furrow is then plowed fullso as to have 
the surface smooth and level for setting 
the plants, . 
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We have used with good results a 
fertilizer mixed by weight as follows. 


Sulphate of ammonia .» 2 parts. 
Sulphate of potash es le ie 
Acid phosphate 500 Bice a 


This mixture, applied at the rate of 
eight hundred to fifteen hundred pounds 
per acre according to the natural fertility 
of the soil, ought to give good results. 


CULTIVATION ANDIRRIGATION.—As soon 
as the plants have been set a day or two, 
they should be cultivated and hoed. 
For hand cultivation the eultivator and 
its attachments (illustrated in Fig. 1) will 
be found very useful. For working such 
small plants with a horse, the cultivator 
(seen in Fig. 2) is the best one touse. This 
style of cultivator has from 12 to 16 teeth, 
and is so arranged that it can be used in 
narrow rows and close to small plants. 
The teeth are very small and narrow, 
and so made as not to throw a furrow ot 
any size. There is nothing which helps 
the growing of young plants so much as 
to keep the surface of the ground care- 
fully. frequently, and thoroughly stirred. 


Like any other garden erop, lettuce 
should not be watered except when water 
is needed, and then the ground should 
be thoroughly soaked. This crop must 
be kept growing if the product is to be 
tender and crisp. Cultivate and hoe care- 
fully after every rain or irrigation so as 
to prevent the soil from baking and to 
keep a coating of fine loose soil over the 
surface of the field. The frequency of 
irrigation will depend upon the character 
of the soil, conditions of climate, fre- 
quency of cultivation, ete. For a more 
complete discussion of irrigation and 
dust mulch, read Bulletin No. 4. on 
Tomato Culture. 


SHADE FoR LETTUCE.—The frame of 
the tobacco tent at the Hstacion Agrono- 
mica was so constructed as to leavea 
slanting edge around the whole circum- 
ference. When the frame was covered 
with cheese cloth the strip of land under 
this slanting edge was about eight feet 
wide. The distance from the ground 
to the cloth varied from three feet at 
the outer edge to eight feet, the height 
of the frame, at the inner edge. As this 
height was not enough for tobacco plant- 
ing, arrangements were made with the 
Agricultural Section to use the strip for 
an experiment with lettuce under shade, 
When the tobacco frame is covered with 
cloth noair euters except what passes 
through the cloth. 


The ground was laid out into beds and 
all were fetilized alike. Each bed con- 
tained fifty plants, and in all fifteen 
varieties of lettuce were planted. The 
date was Dec. 5, 1904. At the same time 
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Fic. 1.—A HAND CULTIVATOR. 


Fic. 2.—A FINgE-TOOTHED GARDEN CULTIVATOR. 


{These implements are available locally.—Ep. ] 
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that the plants were set in the tobacco 
house, the same varieties were planted 
in the open field. On January 19, 1905, 
the beds were examined and the follow- 


. ing results were noted. On the east and 


south of the frame, where the plants 
were exposed to the direct rays of the 
sun for more than half of each day, the 
rows of plants next to the outer side of 
the frame, or where there was only from 
three to four feet of space between the 
ground and the cloth, were the poorest. 
There was a very marked difference 
between these plants and the ones grown 
where the distance from the ground to 
the cloth was from seven to eight feet. 
A marked graduation in the size of the 
plants was very noticeable, the largest 
heads being where the distance from the 
ground to the cloth was the greatest, and 
the rows becoming smaller and poorer as 
they approached outside of the bed. The 
plants along the north side, where 
there was amore uniform effect of the 
sun, were practically all of the same 
size. 


The results as to the yield of good 
heads and as to quality were no better 
and with many varieties not so good as 
in the case of the plants grown in the 
open field. 


The results showed very clearly that 


-eonditions under tobacco cloth are not 
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suitable for lettuce culture. The lettuce 
under shade produced a larger percentage 
of poor soft heads. There was also a ten- 
dency for the heads to run to seed more 
quickly than when in the open field. 
The rot (Botrytis vulgaris, Fr.) was 
much more marked than in field-grown 
plants. * 


HARVESTING AND PACKING.—Lettuce 
for market should not be cut until the 
heads are fully grown, whether it is 
of the loose or the cabbage-headed varie- 
ties. The loose-headed sorts may be 
used for the home table as soon as the 
leaves become large enough to cut. 
With the cabbage-headed varieties it is 
very different, and they are not ready to 
cut until the heads become firm and 
solid. The inner leaves should be well 
blanched so as to be tender and crisp. 
In cutting lettuce itshould be handled 
very carefully so as not to break or tear 
the leaves any more than is possible. As 
soon as it is cut it should be taken to the 
packing house soas to prevent wilting 
from the sun. 


Itis a good plan to sort the heads 
according to size and firmness. Each 
head should be carefully washed and the 
outer leaves that are soiled should be 
removed. 
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There is no standard package to be 
used, but for local markets or short dis- 
tance shipments some form of cheap 
basket holding from five to eight dozen 
heads is the most common. For long 
distance shipment a large crate or a 
barrel is usually used. <A central parti- 
tion is usually putintoa large package 
so as to relieve the weight. In packing, 
the outer leaves should be wrapped up 
around the head so as to afford as much 
protection to the inner part as possible. 
Place the heads carefully but very 
firmly in the package, so that they will 
shift as llttle as possible in transit. It is 
very difficult to pack lettuce so that it 
will carry well, as it is so loose and spongy 
that uniess great care is taken it will 
arrive on the market in poor shape. 


TEST OF VARIETIES.—During the past 
season forty-three varieties were tested. 
Many of the varieties have done exceed- 
ingly well here, some very fine lettuce 
having been grown in our beds. 


For type standards and_ descriptions 
we have followed the work as outlined 
in American Varieties of Lettuce by 
W. W. Tracy, Jr., Bulletin 69, U.S. 
Department of Agriculture, Bureau of 
Plant Industry. 


TYPES AND THEIR VARIETIES RECOM- 
MENDED FOR PLANTING IN THE 
HoME GARDEN. 

Butter Type, cabbage-heading. 
Big Boston. 

Cold Frame White Cabbage. 

California Cream Butter. 

Tennis Ball Black-seeded. 
Butter Type, Bunching. 

Oak Leaf. 

Crisp Type, Cabbage-Heading, 

Deacon. 
Iceberg. 
Mignonette. 
New York. 

Crisp Type, Bunching. 
Black-seeded Simpson. 
White Star. 

Cos Type, Self-closing. 

Dwarf White Heart Cos, 
Paris White Cos. 

For commercial purposes the following 
varieties are the best: Hubbard Market, 
Big Boston, California Cream Butter, 
Tennis Ball Black-seeded, Deacon, Ice- 
berg, and New York.—Estacion Central 


Agronomica de Cuba, Bulletin No. 8, 
Sept. 1907. 
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BRITISH GUIANA RICK INDUSTRY. 


Ina report of an interview with Sir 
Daniel Morris on November 16 last, the 
Demerara Argosy publishes the following 
remarks made by the Imperial Commis- 


sioner ‘with reference to the rapidly 
extending rice industry of British 
Guiana :— 


During my visit to Canada, said Sir 
Daniel Morris, in order to impress the 
people of the Dominion with the resour- 
ces and possibilities of the West Indies 
and British Guiana, I cited the remark- 
able development of two new industries 
which had been called into being practi- 
cally during the last five years. 


One was the Sea [Island cotton industry; 
started at St. Vincent, Barbados, and 
the Northern Islands in 1908, and which 
is nov of the annual value of nearly 
quarter of a million sterling, or $1,200,000. 
This Sea Island cotton is still capable of 
further development, and the fine spin- 
ners of Lancashire are satisfied that they 
ean look to the West Indies for their 
supply of this particular class of raw 
material. The other development to 
which I drew attention was the singu- 
larly interesting one of rice growing 
in British Guiana. This has been called 
into existerce on a commercial scale 
Within the short period of eight years. 
The yield of rice in 1899 was under 5,000 
tons;in 1902 it had increased to nearly 
16,000 tons, and according to the returns 

ublished by the Government last year, 
it had reached a total of 30,000 tons. 


In addition to rice, the colony can look 
forward to a considerable extension of 
the lime, coconut, cacao, and rubber 
cultivations, so that these subsidiary 
industries may ensure the continued 
well-being and prosperity of the colony. 
From the returns of the rice industry 
it would appear that whilst seven years 
ago the imports into British Guiana were 
a little over 25,000,000 lbs., last year they 
had fallen to 6,000,000 lbs., showing that 
during a comparatively short period the 
imports had shrunk more than 75 per 
cent. It is gratifying to learn that 
though a considerable revenue may have 
been lost by the falling away in the 
imports of rice, this has been practically 
made up by the larger imports of dry 
goods and other commodities. 


British Guiana has arrived at the posi” 
tion that while enormous quantities of 
rice are being produced lo cally, which 
are taking the place of grain formerly 
imported, it has also begun to export 
rice to the neighbouring colonies in the 
British West Indies, and to French and 
Dutch Guiana. As far as I am able to 
gather, the first rice exported from 
British Guiana amounted to 10,506 lbs. in 
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1902-3 ; this was of the value of $290. In 
1904-5 the exports reached 61,225 lbs., of — 


the value of $1,709, while last year the 


increase was considerable, the exports 


amounting to 3,474,512 lbs., of the value 


of $89,078 (£18,000). . 

It would appear from a question asked 
at the address delivered by me on 
Friday, that some of the growers are 
concerned as to the be-t means of dis- 
posing of rice straw. Itis true that rice 
straw is capable of being made into 
paper; on the other hand, if itis to be 
shipped out of the colony, it will have 
to be pressed into compact bales and the 
freight would be considerable as com- 
pared with the intrinsic value of the 
material. It would not be a difficult 
matter to send sample bales of rice straw 
from British Guiana to be tested and 
reported upon by paper makers in 
Kurope or in Canada. In the meantime, 
the Board of Agriculture would do valu- 
able service if it could persuade the 
small growers to use the rice straw as 
fodder and bedding material for their 
animals, and return the straw in the 
form of manure to the land. It is a ter- 
rible waste of good manure to burn the 
straw, as | understand some of the small 


growers are doing at present. It is 
absolutely necessary for lands under 


cultivation to receive back a proportion 
of the vegetable 
them ; otherwise they lose their fertility. 
Rice straw might also he utilized as a 
mulching material in ali kiuds of cultiva- 
tion. It would keep land in good con- 
dition during prolonged periods of 
drought, and it would also keep down 
weeds and maintain for long periods the 
productivity of areas under cultivation 
in limes, cacao, rubber, and fruit trees, 
without the use of artificial manures.— 
Agricultural News, Vol. VI., No. 148, 
28th December, 1907. 


REPORT ON THE RICE INDUSTRY 
IN THE UNITED STATES. 
By Mr. KE. Seymour BELL , 
British Commercial Agent in the U.S. 


(Concluded.) 


PROGRESS OF CULTIVATION.—It is said 
that the first growers of rice’ in Loui- 
sianaand Texas were the Acadians, 
French settlers of Nova Scotia. er 

Judging by the returns, early rice 
growing in Louisiana offered little 
attraction for that capital which, in 
recent years, has developed so much of 
the land not formerly cultivated by the 
Acadians, but adjacent to their little 
fields, and which were believed by them 


to be almost valueless. Their methods — 


material taken from _ 


‘) 


‘by damming the water 


‘? 
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 MarcH 1908. } 


of cultivation were primitive, the acre- 
age planted was small and the harvest- 
ing was done by hand. Such success as 
they had, however, convinced later 
settlers that the business of rice growing 
could be made profitable. It soon be- 
came apparent that it would not do to 
depend on the rainfall for the irrigation, 
and steps were taken to prevent the 
heavy rainfalls from running to waste 
i back in the 
fields. This was the beginning of arti- 
ficial irrigation. Owing to theimperfect 
drainage of the lower lands harvesting 
continued to be done with the sickle. 
Threshing was done with the flail, and 
winnowing was dependent upon the 
breezes. It wasonly in 1894 that pumping 
on alarge scare was commenced. It had 
been found that the higher lands were 
well adapted for rice culture if sufficient 
water could be procured. It was then 
that the centrifugal pump was _ first 
employed, and canals were constructed 
to carry the water to the fields. 


The effect of successful irrigation on 
the prairie lands wasarisein value of 
such lands. In 1888 these lands could be 
obtained at from 1 dol to8 dol. 50 c. per 
acre, according to their facility for cul- 
tivation. In 1892, when pumping experi- 
meuts were being carried out, the value 
rose to 7 and 10 dol, per acre, and in 
1895 the value reached 15 and 20 dol. per 
acre. Some of these same lands are now 
held at an average price of 30 dol., anda 
few choice locations bring as muchas 50 
dol, per acre. Rice lands not so favour- 


ably situated as regards canals may still 


be had for 15 dol. per acre. but consider- 
able capital is required to provide canals 
and pumping plants. 


The following isa comparison of the 
value of rice land with wheat lands in 
various States :— 


Average Value 


per Acre. 
$ ec. 
Rice, coast country ae 20 0 
W heat— ai hk toe 
Indiana 3 71 
T)linois a 8 32 
Iowa Ns fa 9 20 
Kansas é 9 TT 
Missouri ... ve 7 88 
The rice belt isintersected by ten navi- 
gable rivers and by many _ smaller 


streams, all conveying fresh, soft water 
comparatively free from slit. 


In nearly every township there are 
one or more ridges slightly above the 
surrounding land. On these ridges 
surface canals were built from 20 to 150 
feet wide, according to the area to be 
watered. The sides of the canals were 
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raised from 4 to 5 feet with ploughs and 
serapers, or with grading machinery. 
Laterals were run from themain canal 
to accommodate remote farms. Powerful 
pumping machinery was located on the 
banks of the river at the head of the 
surface canals. These canals, when well 
constructed and operated, proved 
entriely successful and made the rice 
crop a practical certainty over a large 
section of the country. 


UNDERGROUND WATER SUPPLY.— 
Scarcely had the surface canals been 
accepted as a success when it was dis- 
covered that there was a strata of gravel 
at 125 to 200 feet under the surface of 
the e1tire section of south-west Loui- 
siana containing an unlimited supply of 
water which would, of its own pressure, 
come so near the surface that it could be 
easily pumped. It was afterwards dis- 
covered that this bed of gravel was 
nearly 15 feet in thickness. 


Throughout the entire belt the surface 
has such aslight variation that for the 
purposes of irrigation it may be con- 
sidered practically level. Thesoilis rich, 
sandy loam, in some sections underlaid 
with tenacious clay at the depth of 2 to 
3 feet. In the other sections the soil isa 
strong clay or giay loam, with sub- 
soilconditions similarto that of sandy 
loam. Between these extremes the sand 
and the clay form many grades of loams, 
but all easily tilled and fertile. At a 
depth of 8to 16 feet from the surface a 
stratum of water-bearing sand __ is 
generally struck, the water answering 
for domestic purposes. 


Pipes of 2, 3, 4, 6, 8 and 10 inches in 
diameter have been sunk to the gravel 
and pumped continuously for months 
without diminution of supply. The 
water is soft, ata constant temperature 
of 70°, and absoluiely free from all seeds 
and injurious minerals. Such is the 
facility with which these wells are made 
that a 6-inch tube has been put down to 
eng full depth required—200 feet—in 14 

ours. 


Most of the later wells are 8 and 10 
inchesin diameter. The California pro- 
peller pump seems to excel the centri- 
fugal in popularity, Sets of four and 
five wells have been bored, worked by 
one 50 horse-power engine, and will irri- 
gate from 500 to 1,000 acres. 

The cost of wells in south-east Texas 
is about as follows :—10-inch well com- 
plete, 200 feet deep, 650 dollars; Califor- 
nia propeller pump in place in well, 250 
dollars; 20 horse-power engine, 700 
dollars; total for plant, 1,600 dollars. 
This should water 250 acres of rice land 
for sixty days at a total cost for fuel, oil 
and engines of 400 dollars. 
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Elevating water to the upland prairies 
will always be an expensive undertak- 
ing, but the farmer who has successfully 
grown wheat or oats has no difficulty in 
undertaking the farming of rice. The 
process, except for the irrigation, is 
practically the same. 


CULTIVATION IN TEXAS.—The land is 
ploughed with gang ploughs in the 
autumn or spring, sometimes both, then 
disced and harrowed thoroughly. Plant- 
ing is done with the broadcast machine 
attached to an ordinary farm wagon, or 
the seed is drilled in rows from 7 to 8 
inches apart, the latter method insuring 
a better crop. During the planting 
season, which extends from April 1 to 
June 15, or later, no water is put upon 
the land, dependence being placed upon 
rainfall to sprout the seed and promote 
the growth of the plant for a period 
varying between one and two months, 
depending upon the season and water 
supply. Flooding usually begins when 
the rice reaches a height varying be- 
tween 6 and 10 inches, and from this time 
on until the grainis in the milk and well 
formed, a period of about 70 days, the 
fields are kept flooded. 


About ten days before harvest the fields 
are drained. The grain rapidly hardens 
and matures, and by the time it is ready 
to cut, the field is sufficiently dry to 
permit the use of the reaper and binder. 
This machine is identical with that used 
in the grain fields elsewhere in the 
United States. The sheaves of rice are 
shocked in the tield immediately after 
the binder, ten sheaves to the shock being 
the rule, in order that there may be a 
free circulation of air todry the straw. 
When harvesting begins the stalks and 
leaves of the rice are still green, in the 
main, but the head is golden yellow on 
the terminal two-thirds. The green 
straw, properly cured, is a valuable sub- 
stitute for hay, and is baled and fed to 
live-stock, including the work horses and 
mules, which become accustomed to it, 
often preferring it to prairie hay. Har- 
vesting begins in September, and con- 
tinues through October and part of 
November, often until December 1, and 
threshing the rice from the shock begins 
after it has been allowed to cure and 
dry fora period of two weeks at least. 
The machines used are the modern styles 
of wheat threshers using steam power, 
revolving knives for cutting the binding 
twine, and a blower to remove and 
stack the straw. The rough rice, as it 
comes from the thresher, is putin large 
gunny sacks weighing, when filled, an 
average of 185 lbs. each. Thesacked rice 
is either hauled to the warehouse or 
direct to the mills 
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The cost of raising acrop of rice in 
Texas on 100 acres of land is estimated 
as follows :— 


Cost. 
Dollars. 

Ploughing at 1 dollar per acre ... 100 
Seed for same, one sack (or about 

33 bushels) for 3 acres ay 100 

Seeding with drill _... ay 50 
Watching levees (one big boy 

for three months) ... pie 30 
Cost of water (this refers to 

canals)... i ies 300 
Cost of harvesting 100 acres at 

2 dollars per acre ... .. 200 

Cost of 1,000 sacks... ne 75 
Cost of threshing 1,000 sacks at 

10 cents per sack... 100 


Interest upon the value of land 
improvements valued at 4,000 
dollars, at 6 per cent ia 240 

Total.., 1,195 

Estimating the yield at 10 sacks 
per acre and sold for 8 dollars 
per sack would give ... 9,000 


Leaves a net profit of ... 1,805 


Rice. Propuctrion.—The evolution of 
rice milling has been as great as the pro- 
duction. 


Many things are yet to be learned, 
about rice in connection with machine 
production. As yet it does not take as 
high a polish as hand produced rice. It 
has what is known as a chalky edge, 
which reduces the price of the finished 
product 50 cents per 100 lbs. The price 
of rice at present is based on the amount 
of shine it takes, and not whatitis, ‘The 
chalky edge is due to careless manage- 
ment in producing large crops, and will 
soon be remedied. Another thing to be 
learned is better cultivation, as neces- 
sary to quantity and quality of the 
product. 

Properly harvested and marketed, 
rough rice brings from 2 to 5 dollars per 
barrel, depending upon general prices, 
grade, &c. 

Rice is considered one of the surest 
crops raised, there is no probability of 
drought when the water supply is 
attended to, and it is little injured 
by excess of rain. With good cultiva- 
tion and care rice yields 15 barrels 
(60 bushels) per acre. It has been known 
to yield as much as 30 barrels to the acre. 

100 acres of rice furnish at least 100 
tons of straw superior to native prairie 
hay, and 25 tons of bran and _ polish. 
This provides for the wintering of 100 
head of stock. 


Rice stubble is used for fattening 
swine, cattle and horses. 


ay ae 
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The Louisiana experiment station 
collected the opinions of a number of the 
most prominent rice growers, who agreed 
in the main on the following methods :— 
The land is broken with four-mule gang 
ploughs, reaching about 3 inches. Disc 
and spring-tooth harrows are used, and, 
when necessary, complete pulverisation 
is secured by the use of a smoothing 
harrow. Should the ground be too hard, 
water is turned on to soften it. The 
grewth isfound more uniform wherea 
drill is used, although the rice may be 
sown broadcast. In moist, warm weather 
water is not turned on for from four to 
six weeks, and then care is taken not to 
eover the tops. An average season re- 
quires three months’ flooding. The water 
is withdrawn from the field when the 
heads begin to turn and the rice is passing 
into the ‘‘ dough stage.” This is usually 
from 10 to 14 days before harvest begins. 


Three horses with a modern self-binder 
will harvest from 5 to 12 acres daily. 
The same thresher used for oats will 
thresh rice. Where the farmer supplies 
the hands the thresher usually charges 
2}¢. per bushel. In threshing from the 
shock something like seventeen men are 
required. 

IRRIGATION CONTROL.—The part played 
by water being of importance where 
irrigation is necessary, the following 
description of the arrangement at a 
certain station may be of interest :— 


The instruments used to regulate the 
flow of water were placed upon a small 
tract containing 37°96 acres of land. The 
middle branzh of the main canal. 80 feet 
wide at the point of diversion, was tap- 
ped by a small flume 23 feet wide and 40 
feet 6inches long. The levee, which is 
81 feet high, was cut and aprons of sheet 
piling driven through the levee and into 
the virgin soil. These aprons furnished 
ample provision against leakage and 
wash at the sides of the flume. A 
standard water register was used to 
keep a continuous record of the depth of 
the water passing through the flume and 
the times when water was applied to 
the rice. 


The evaporating tank was established 
in such a manner as would reproduce 
conditions which prevailed in the rice 
field. It was set in a pitand partly filled 
with soil. Water was poured in until its 
level was about4 inches above the sur- 
face of the soil. About one foot above 
the water surface in the tank a light 
wire netting was placed horizontally, 
being stretched over a square frame 
which rested upon posts at the corners. 
The wire screen was used as a support 
for grasses and rice straw, which 
were increased in quantity as the 
rice matured in the field, so that the 
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depth of shade cast over the water 
by the growing rice was reproduced, as 
nearly as possible, in the tank. There is 
no question whatever that the evapor- 
ation from a tank placed upon the top of 
the ground, and exposed to the direct 
rays of the sun would be far greater than 
that shown in this experiment. 

The raingauge was a double tube 
securely mounted upon a post, the top of 
the gauge being about 4 feet above the 
ground. 

By the means above described, a record 
of the evaporation, the rainfall and the 
times when irrigation took place was 
kept. From the continuous record of the 
depth of water which passed through 
the flume kept by the register the volume 
of water used on the rice-field was 
determined. These records covered a 
period of 71 days. During this period 
the experiment field containing 37:96 
acres of rice received from the canal 
enough water to cover it toa depth of 
19°66 inches, and enough rainfall to cover 
it to a depth of 9:15 inches. The evapor- 
ation during thesame period was 16:03 
inches, leaving a net depth of water to 
promote the growth ot the rice crop 
and supply the volume taken up by the 
soil amouncing to 12°78 inches. The 
following table shows the water received 
by the crop during the several weeks of 
the irrigating season :— 


Flood | Rain- |Evapor- 
Water,| fall. aticn. 


Ine : 
Wen onaie ches. |Inches. | Inches. 
June 29 we] 3°42 042 | 1-90 
July 6 ...) 0-47 | 0:66 3°36 
Ahern es: meres S10 0°36 2-04 
on al) =| 2:39 | 2-16 0-12 
a eto e yi =.) 0:80!" |) 1°56 1:20 
August 3 eel 0°58 2:70 1:10 
” 10 ---| 0°96 0°96 3°24 
me Peale 3°19 pe 1:20 
wie OA. .-| 0°20 0°30 1:08 
eee ot | 0°05 0:03 | 0°79 


Total _...| 19°96 9°15 16°03 


SUMMARY. 


Area irrigated Acres 37°96 


Depth of water received . 


from irrigation inches 19°66 


Depth of rainfall ls 9°15 
Total depth of water re- ee 
ceived by the land ay ee 28°81 
Evaporation ... aise a 16°03 
New depth of water re- mr 
ceived by the land ae "F 12°78 
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DISTRIBUTION OF WATER.—The method 
employed in the rice district to distri- 
bute water from the large canals has 
proved fairly satisfactory. A superin- 
tendent of distribution is employed by 
each large plant, and the duties of this 
officer are defined by his employers. 
The superintendent has personal super- 
vision and ostensible control of the head- 
gates through which water is drawn 
from the main canal.. Under him are a 
number of assistants, usually one for 
every 2,900 or 3,000 acres irrigated. 
These assistants walk the levees and 
keep them intact. Weak places are 
watched closely and breaks promptly 
repaired. The assistants also keep a 
watchful eye upon the growing rice, and 
especially upon the fall of the water in 
the fields and report when, in their 
judgment, additional water is needed. 
When such acall for water is made, the 
superintendent, by order or in person, 
opens the proper headgate and allows 
sufficient water to flow out and then 
closes the gate. His assistant attends 
to the distribution of the water, seeing 
that the cuts are properly covered and 
that the supply furnished is economi- 
cally used. Thisis thesystem of water 
distribution both in Louisiana and Texas, 
and during favourable seasons, it must 
be admitted, has worked with a fair 
degree of satisfaction. The fact that 
water is not sold for cash anywhere in 
the rice district, but is furnished for one- 
fifth of the crop, whatever that crop 
may be, greatly encourages co-operation 
between the parties interested. The 
companies which supply water have 
almost as great an interest in securing 
as large a crop as possible from every 
acre of land irrigated as the tenant who 
owns neither land nor water, but de- 
pends for a living wholly upon the crop 
he raises. 


LEGISLATION IN LOUISIANA.—The irri- 
gation industry in the rice districts is con- 
fronted with the question of the control 
and division of the water supplies. 
Since the industry is comparatively new 
to Louisiana, this question has received 
but little consideration there. The 
industry has developed so rapidly during 
the past decade, however, that millions 
of gallons of water are being drawn 
from the streams of this State every 
mivute during a third of the year, and it 
is believed that it will add tothe stabi- 
lity of the rice-growing industry if water 
rights can be placed ona firm founda- 

tion. 

An examination of the constitution of 
Louisiana reveals only one article bear- 
ing on the subject of water titles, This 
article declares ‘‘ Riparian owners of 
property on navigable rivers, lakes or 


streams within any city or town in this 
State having a population in excess of 
5,000 shall have the right to ereet and 
maintain on the banks owned by them 
such wharves, buildings and improve- 
ments as may be required for the pur- 
poses of commerce and _ navigation 
subject to certain conditions.” 


The statutes of the State contain brief 
mention of the appropriation of Water 
for agricultural purposes. One section 
provides redress against the consumer of 
water for irrigation who neglects to 
meet his obligation to the canal owner 
for the supply furnished. The words of 
the statute are as follows:—‘* Any 
person, association of persons or corpor- 
ation who shall furnish water to another 
for the purpose of aiding or assisting 
him in the growing or maturing of a 
crop shall have the privilege co-equal 
with the privilege for supplies upon said 
crop to secure the payment of the agreed 
compensation therefor.” 


At the same time the Legislature pro- 
vided for taxing the rice growers, and at 


the session of 1900 the rice growers of the | 


upland prairies received protection from 
unlawful diversion, and the canal owners 
from interference with the headgates by 
water users, by the provisions of the 
following section:—‘‘ Any person who 
shall knowingly or willfully eut, dig, 
break down, open, close or dam any 
canal, ditch, intake, flume or levee, the 
property of another, for the purpose of 
irrigation or drainage, with the intent 
to maliciously injure any person, asso- 
ciation of persons or corporation for his 
own use or advantage, unlawfully and 
without permission, with intent of 
stealing, taking or causing water to run 
or pour out of such canal, ditch, flume 
or levee, and applying the same to his 
own or other’s advantage or to the 
injury of others, or by constructing a 
dam or other obstruction in a eanal, 
ditch or intake so as to prevent or inter- 
fere with the use of water by others, he, 
she or they so offending shall be deemed 
guilty of a misdemeanour, and on con- 
viction thereof shall be fined in a sum 
not less than 50 dollars, nor more than 
500 dollars, or imprisoned in the prison 
gaol not less than ten days nor more 
than six months, or both, at the discre- 
tion of the Court.” . 


LEGISLATION IN TEXAS.—In the revised 
statutes of 1895 there is an important 
advance in the direction of establishing 
irrigation in Texas upon a firm footing. 
The following is an abstract of this 
law :-— 

Art. 3115.—All unappropriated waters 
of the State, ordinary flow, underflow, 
storm and rainfall, where the rainfall is 
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irregular or insufficient for agricultural 
purposes, are declared tobe the pro- 
perty of the public, and may be acquired 
by appropriation for the purpose of 
irrigation. 

Art. 2116.—The storm or rainwaters 
may be held or stored for beneficial 
purposes and diverted for irrigation, 
milling, waterworks and stock raising. 


Art. 3117.—The ordinary flow or 
underflow of any streams may be di- 
verted from its natural channel for 
irrigation, &c., provided that damage 
to a riparian owner may be determined 
by condemnation proceedings. 


Art. 3118.—Appropriation of water is 


eonfined to objects enumerated in 
Art. 3116. 
Art. 38119.—Priority of rights is deter- 


mined by date of appropriation. 


Art. 3120.—An appropriator, within 
90 days after beginning construction of 
irrigation works, must file and record in 
the office of the county clerk a sworn 
statement of location of headgate, name 
of canal, size of canal in width and 
depth, carrying capacity in cubic feet 
per second, name of stream from which 
taken, time when work was commenced, 
name of owner and map showing route 
of canal. In case the water is taken 
from a reservoir, dam or lake the state- 
ment filed shall include the locality, 
name of survey upon which located, 
acreage covered, boundaries of reservoir 
or lake and area of watershed from 
which collected. With the filing of such 
statement, claimant’s right relates back 
totime when construction began. Owners 
of works constructed prior to the pass- 
age of this Act shall file and record like 
statements within 90 days after the law 
goes into effect, but the failure to doso 
will not work a forfeiture of such rights 
nor prevent their establishment in the 
courts, 


Art. 38122.—Rights to water for pur- 
poses. stated in Art. 3116 may be ac- 
quired by filing and recording a sworn 
statement of declaration of intention 
with full description of proposed works; 

’ construction must begin within 90 days 
after filing said statement, and the work 
thereon must be prosecuted diligently 
and continuously to completion. 

Art. 3123.—‘‘ Completion” is defined 
as carrying water in main canal to place 
of intended use. 


Art. 38124.—Having acquired the 
right to divert water from astream, no 
appropriator shall be deprived of the 
use of said water, or any part of it, 
except that riparian owners may use 
said water for domestic purposes ; and 
any person whose land may be located 
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within the watershed from which the 
storm waters are collected may construct 
dams upon his own land to store water 
for domestic purposes, but all excess of 
water above that lawfully appropriated 
may be appropriated by others. 


Art. 3125..—Corporations may be 
formed and chartered for the purpose 
of constructing and operating works for 
the diversion of water, and shall have 
power to sell water rights secured by 
liens on land or otherwise, or otherwise 
dispose of the water under their control. 
All persons owning a _possessory right to 
the use of water in a canal or other 
works shall be entitled to be supplied 
therefrom in accordance with contract 
terms; but if the price is not agreed 
upon, the owners of the water, having 
more than sufficient to meet existing 
contract requirements, must neverthe- 
less deliver the water to such persons at 
such prices as may be reasonable and 
just ; and in case of drought or accident, 
causing shortage in the supply, all con- 
sumers shall be provided pro rata, ac- 
cording to the amount to which each 
consumer is entitled. A permanent 
water right shall be an easement to the 
land and pass with the title thereof. 
Any instrument of writing pro- 
viding a permanent water right may be 
recorded the same as land transfers. 


Art. 3126.—Rights of way, 100 feet 
wide, over all public, free school, univer- 
sity and asylum lands, and the use of 
the material thereon for construction 
purposes, is granted to corporations and 
associations, and right of way over 
private lands andland for storage reser- 
voirs may be obtained by contract or 
by condemnation proceedings. Water 
belonging into riparian owners may be 
obtained by condemnation and payment 
of damages to private property as pro- 
vded in railroad cases, and the delay 
thus caused shall not work a prejudice 
to the person constructing the canal or 
other works. 


Art, 3127.—Surplus 
returned to the 
taken. 


Art. 3128.—Right of way along or 
across public highways is granted, but 
necessary bridges must be constructed 
and the usefulness of the highway in no 
way impaired. The route of a public 
highway over a dam site, reservoir or 
lake may be changed by the Commis- 
sioners’ Court at the expense of the 
persons owning said site. 


Art, 3129.—No cause of action for 
damages by live-stock shall accrue to 
owners of canals, &c., unless the same 
shall be kept securely fenced. 


water shall be 
stream trom which 
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Art. 38130.—A superior preference 
lien upon all crops raised upon irrigated 
land is granted to persons owning the 
irrigation works which supply the water 
thereto under lease or contract. 


Art. 38131.—Corporations organised 
under general laws are empowered to 
acquire lands for irrigation by donation 
or purchase or in payment of stock or 
water rights, to hold or transfer the 
same or borrow money thereon for con- 
struction, maintenance and operation of 
necessary irrigation works, and may 
issue bonds and mortgage its property 
to secure the payment of debts; but no 
stock or bonds shall be issued except for 
money paid, labour done or property 
actually received. All fictitious increase 
of stock or indebtedness shall be void. 
All lands acquired, except those used 
for the construction and maintenance of 
irrigation works, shall be alienated 
within 15 years from the date of their 
acquirement, or be subject to judicial 
forfeiture. 


PENAL LAWS RELATING TO IRRIGATION. 


Art. 482.—Any person who _- shall 
knowingly or wilfully destroy, injure or 
misplace any bridge, culvert, drain, 
sewer or ditch shall be guilty of a mis- 
demeanour, and, upon conviction there- 
of, punished by a fine of not more than 
500 dollars and shall be liable to the 
county and any person injured for all 
damages caused thereby. 


Art. 495.—If any person amenable to 
the laws governing irrigation shall fail or 
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refuse to work on any ditch or aqueduct 
when summoned so to do by the proper 
authority, he shall be fined not less than 
one dollar nor more than five dollars. 


Art. 496.—Any person who shall wil- 
fully or through gross negligence injure 
any irrigating canal or its appurten- 
ances, wells or reservoirs, or shall waste 
the water thereof, or shall take the 
water therefrom without authority, 
shall be deemed guilty of a misdemean- 
our, and for each offence shall be liable 
to a fine not exceeding 500 dollars. 


Many Japanese immigrants have 
settled in the rice belt and appear to find 
the industry profitable. 


The capital invested in the rice 
industry of the Louisiana-Texas belt is 
estimated at 30,000,000 dollars, which in- 
cludes lands, improvements, implements, 
pumping, plants, mills and canals. 


There is every indication that rice 
growing will continue to increase, and 
that larger quantities will be exported 
in the future.—Diplomatic and Consular 
Reports on the Rice Industry in the 
United States, No. 625, pp. 1-26, 


SUGAR PRODUCTION IN JAVA. 


The production of sugar at 158 factories 
during 1907 was 18,088,369 pikuls. From 
this De Indische Mercuur caleulates the 
entire prodaction of the island at 
19,444,288 pikuls or 1,200,854 tons.—Ep 
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PLANT SANITATION. 


A WHITE ANT EXTERMINATOR, 


[The apparatus described in the follow- 
ing article has been fully tested by the 
Government Entomologist at the Royal 
Botanic Gardens. It has proved an un- 
qualified success. Troublesome ant 
hills, of long standing, have been des- 
troyed in a few minutes’ time, A de- 
partmental circular, describing the ap- 


_ paratus and the manner on ha at 


is in preparation.—E. EH, 


In the “ Natal Agricultural Journal” 
for July, 1906, Mr. Claude Fuller, Govern- 
ment Entomologist, illustrates and des- 
eribes a machine for the destruction of 
white ants, placed on the market in 
South Africa by Messrs. P. Henwood, 
agents for the sale 
thereof. 


his contrivance consists of an_air- 
pump, connected by a short length of 
rubber hose to afurnace. By working 
the pump a continuous blast of air is 
driven into the furnace, entering be- 
neath and escaping through a pipe near 
the top. A charcoal or cow-dung fire is 
first started in the furnace, aad by 
pumping, got thoroughly alight. <A 
powder is then sprinkled over the fire 
and the lid closed. By continuing the 
pumping avery hotcloud of poisonous 
smoke is driven out through a flexible 
hose. In use, the nose is inserted into a 
gallery of an ant’s nest and the smoke 
pumped in. 


Having had one of these machines in 
use for the past three or four months, 
Ihave no hesitation in saying that in 
the ‘“‘ Universal Ant Exterminator” we 
effective 
apparatus for destroying white ants in 
their nests which has yet come under 
notice. Upon many occasions I have 
succeeded in killing out huge colonies— 
nests 15 and 20 feet across—where I have 

reviously failed to destroy the lot. 

‘reated nests which have been dug out 
reveal the death of every inhabitant, 
and show deposited upon the walls of 
every chamber and gallery a poisonous 
coating. 


Two rather unique cases in the use of 
the pump are worth recording. In the 
first case a white-ants’ nest was dis- 
covered beneath the flooring of a farm- 
house and dug out. Later, I loaned the 
machine tothe owner in order that he 
might test its efficiency. White ants 
were noticed working at the mouth of a 
gallery 80 feet away from the house. 
Here the fumes were pumped in, and a 
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few minutes later a cloud of smoke 
issued through the flooring of the room 
from beneath which the nest had pre- 
viously been dug out. The gentleman 
to whom the machine was loaned has 
since purchased two, and 1s now work- 
ing over the whole of an estate of 5,000 
or 6,000 acres. 


In the second instance honey bees had 
become a decided nuisance, making their 
nests between the lining and the roofing 
of a large verandah. Auger holes were 
bored through the ceiling boards, and 
the smoke pumped in through a length 
of iron piping. The immediate result 
was to drive out the bees through every 
exit hole they knew of. Many dropped 
dead, but the majority escaped alive. 
Afterwards, of course, the bees returned, 
and, naturally enough, started to work 
cleaning away the deposit ; this poisoned 
them off. 


Wherever a gallery, sufficiently large 
to admit the nose of the hose, can be 
obtained (about half an inch in diameter), 
the machine can be used with the most 
satisfactory results; not only are the 
insects killed, but the gallery is 
thoroughly poisoned for an indefinite 
period. 


The powder spoken of is sold with the 
pumps. A cheaper and equally effective 
powder can be obtained by farmers at 
the Department of Agriculture, Maritz- 
burg, at 8d. per lb.—The Queensland 
Agricultural Journal, Vol. XX., Part L., 
January, 1908. 


THE MOSQUITO BLIGHT IN TEA. 


DISCOVERY OF A NEW PREVENTIVE. 


_ The Indian Tea Association are circulat- 
ing for the information of tea planters a 
Note written by Mr. Hutchinson on pre- 
ventive measures in connection with 
mosquito blight in tea. 


Mr. Hutchinson in his Note deals with 
the discovery by Mr. Antram of a new 
soap solution cheaper and as deadly in 
its action as kerosine emulsion, which has 
hitherto been used tor the purpose. He 
says :— 


Owing to the unprecedented severity 
of this blight during the past season 
(1907) it has been considered advisable to 
devote special attention to methods of 
combating it. With this intention the 
Insectarium at Kanny Koory has been 
given up almost entirely during the past 
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three months to investigation of the life 
history of the insect, and more especially 
to the effect of various insecticides upon 
it at different stages of its growth. 


The high cost of kerosine emulsion led 
to the conclusion that our first efforts 
should be directed towards the discovery 
of a cheaper and not less efficacious in- 
secticide. After long and patient experi- 
ment, Mr. Antram has been successful in 
finding a solutiou which is equally as 
deadly in its action on the insect as 
kerosine emulsion, and at the same time 
can be applied at twice the rate per acre 
at one quarter the cost of the latter. 
The immediate object of this report is to 
make known the composition of this 
solution in time to allow of its use 
during the present cold weather after 
pruning. 


The composition of the soap solution 
for mosquito blight is as follows :— 
‘“*Primrose” soap 1 lb. ; water 20 gallons. 
Primrose soap is an ordinary yellow bar 
soap, easily procurable in this country. 
It has been selected on account not only 
of its superior insecticidal effect, but for 
its property of forming a clean solution 
which will readily pass through the fine 
vermoral nozzle of the sprayer, other 
makes of soap having a tendency to form 


gritty deposits which choke the nozzle. ‘q 


The simplicicity of the solution should 
make it easier to prepare and use than 
kerosine emulsion, nor has the soap 
solution any tendency to burn the 
bushes. 


The solution should be applied at the 
rate of 300 gallons per acre for each round 
of spraying, the cost of which application 
will be about Rs. 2-8 per acre, as com- 
pared with Rs. 6 per acre required for 
applying 150 gallons of kerosine emulsion. 
—Statesman, 21st Feb., 1908. 


[Note by Mr. E. E. Green, Government 
Entomologist :— 


Spraying is only useful on completely 
isolated fields or where the whole area 
is pruned down at one time—as in India. 
In Ceylon, where the custom is to cut 
down one field at a time. any such 
remedial treatment is quickly negatived 


by invasion from surrounding fields. 


Recent experiments at Woburn have 
shewn that the best and most perfect 
emulsions are made without soap at all, 
but using a Bordeaux mixture made 
with clear lime water as the emulsifyer 
and a heavy oil (bulk oil) instead of 
kerosene.—_See Sth Report, p. 24, 
et seq.) 
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LIVE STOCK. 


VETERINARY NOTES. 


RINDERPEST. 


1. Next to the prevention of rinder- 
pest, its treatment is one of the most 
important and interesting subjects in 
Veterinary Science. Buta method which 
serves both as a preventive and curative 
of this fatal cattle disease is certainly of 
paramount importance in bovine thera- 
peutics. 


2, In India the inoculation of anti- 
rinderpest serum whichis reputed to have 
this double effect, is coming into general 
use;and Major Rogers, the Indian Military 
Surgeon, in the course of his evidence 
before the Royal Commission on Vivisec- 
tion, stated last year that he made 
arrangements for turning out 100,000 
pcees of this serum for use among Indian 
cattle. 


3. The injection of glycerinated bile 
has also the two-fold benefit of beinga 
prophlylactic and curative, but it is 
found that in India this method could 
not make any headway, owing to the 
deep-rooted prejudice of the native 
population against the destruction of 
eattle for the purpose of obtaining bile. 
Hence the advantage of the anti-rinder- 
pest serum for general use in India. This 
fact applies with almost equal force to 
Ceylon too. 

4, The last number of the Veterinary 
Journal to hand, viz., that of February, 
1908, states that the annual out-put of 
this serum in India is 300,000 doses. 

5. Of course, the preparation of this 
serum requires a properly equipped La- 


boratory and a special staff, and it may 
in the near future, form a subject for con 
sideration whether advantage cannot be 
taken of the De Soysa Bacteriological 
Institute for this purpose, 


6. With regard to the treatment of 
rinderpest, I have to note that quinine 
givenin dram doses at the very outset 
will goa great way towards mitigating 
the disease. About eight ounces of 
Epsom salt should be combined with the 
first one or two doses of quinine ad- 
repens during the stage of constipa- 

ion. 


Foot-AND-MouTH DISEASE. 


7. With regard to foot-and-mouth 
disease, it is worthy of note that this 
disease assumes a mild form in India and 
Ceylon, whereas in Great Britain it is 
more virulent and fatal. But in and 
near a dairy, foot-and-mouth disease is a 
serious thing in Ceylon, too, and milk 
tainted with the virus of this disease is 
positively harmful, especially to children. 
It is, therefore, a wise precaution to scald 
milk before use when foot-and-mouth 
disease is reported in the vicinity. 


8. The February number of the British 
Medical Journal speaks of a serious and 
somewhatalarming outbreak of foot-and- 
mouth disease among dairy cattle in 
Edinburgh. A herd ot nearly 200 cows 
was destroyed as soon as 30 of them were 
found affected, and the owner of the 
infected herd will, itis said, have to be 
compensated to the extent of something 


like £4,000 
K. T, HOOLE, 
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SCHOOL GARDEN WORK AND THE 
NORMAL SCHOOL. 


By W. A. BALDWIN, 


Principal. State Normal School, 
Hyannis, Mass. 

In the brief time at my disposal I 
cannot do better than to analvze the 
forces which have driven the Hyannis 
Normal School to take up the school 
garden work. I venture to consider this 
account as worthy of presentation, be- 
cause I believe that it is typical of what 
is happening or must soon happen to 
every progressive normal school. Modern 
pedagogy demands that there must bea 
basis in sense and perception along every 
line. Weare, therefore, driven to one of 
two courses. First, let the child alone 
to get experiences as may come to bim. 
Second, select or help him to select such 
typical experiences as would seem to 
furnish him with the needed basal ex- 
periences. We used to leave the matter 
to chance,and we inclined even to dis- 
regard the valuable experience gained 
by the child in his haphazard way. 
With the advance in science it has be- 
come impossible to leave the whole 
matter to Providence, and we have been 
inclined to go as far the other way, 
leaving nothing to individual initiative. 
The result has been such work as the 
regulation sloyd manual training. In 
slavish imitation of others we have put 
sloyd into our Training School. It was 
not producing the desired results, and we 
began to consider the matter. The 
problem as it presented itself to us was 
something like this. What form or forms 
of manual training are best adapted to 
produce the desired results? We were 
then driven to consider more carefully 
than ever before just what results we 
were aiming to secure, This has proved 
for usa fruitful question which is not yet 
fully answered. We soon became con- 
vinced, however, that such work should 
process the following characteristics :— 

1. Itshould grow out of the environ- 
ment of the child. 

2. It should come as a response to 
something from within the normal child. 

8. It should be typical of important 
world activities, 

4, Itshould furnish ample opportuns 
ities for the child to act himself out in 
connection with typical activities and 
relations to things and to people, The 
first three are to such an audicnce as we 
have to-day obvious. The last is less 
obvious but vastly important. Let us 
consider it foramoment. Unless a child 


is allowed to act himself out there is no 
opportunity to discover his weakness, 
and to help him to grow strong. If he 
acts himself out with things which are not 
typical there is no especial gain. If the 
relations are artificial and unusual false 
associations are formed, false standards 
are established, wrong habits and wrong 
attitude toward life are fostered. These 
results have troubled the thoughtfnl 
observer in connection with regulation 
manual training in wood and iron, and 
even in regulation cooking courses, when. 
not connected with home needs, and 
sewing, when based upon a system of 
models. Becoming dissatisfied with the 
regulation manual training we looked 
about for something better. We found 
several forms which pleased us and which 
we are using, but none which, on the 
whole, proved as_ satisfactory as has 
school gardening. {t furnishes for us all 
of the requisites given above, It gives 
some organic untiy to our nature study. 
It furnishes one centre for correlation of 
our so-called regular school work. It 
helps on the physical side by getting the 
children and teachers out-of-doors a part 
of the day. It helps to establish proper 
relations between the school and the 
home and the world. It istrue that 
some city normal schools are, by the 
artificial conditions with which they 
and their graduates have to con- 
tend, deprived of many of these privi- 
leges, but the majority of the graduates 
of our normal schools may and should 
use some form of school garden work, 
in connection with their school work. 
I have already said and written so 
much regarding the use of the school 
garden as a basis for other school work 
and social work that I will only say here 
that any one who is interested enough 
to write for a catalogue may receive 
some account of our work along that 
line. It seems wise to us to put this 
work in three times during our nine 
years of primary and grammar schools. 
The reasons I shall be glad to state if 
anyone is interested to have them. Until 
last year we had not given school garden 
work to our normal students. They 
had observed the work of the children 

and, in some cases, had gained experi- 
ence in teaching the subject during 
their practice term, but the majority 
went out without any adequate exe 
perience which would enable them to 
do the work in the schools where 
they were to teach. Gradually it dawned 
upon us that we were doing for our 
normal students just what we were critis 
cising others for doing with the children, 
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viz-, depending upon any chance ex- 
periences which they might have picked 
up and upon a little observation work, as 
a basis for understanding this very im- 
portant branch of school work. We 
have now made the school garden an 
intrinsic part of our course in botany. 
Every student has his own garden. This 
experience is supplemented by_observ- 
ation and discussion of the work of the 
children of the Training School and by 
as much teaching as it is possible to 
allow. The present demand for teachers 
in this subject would not warrant every 
student in paying so much attention to 
this subject were there no other gain. 
We, however, believe that apart from 
such demand this kind of work furnishes 
a splendid opportunity to put into con- 
crete form someof the most important 
principles of modern pedagogy, principles 
which ought to underlie all good teach- 
ing. Ioughtto say in closing that such 
preparation does not insure successful 
work in this subject on the part of every 
graduate. This is particularly true if 
the graduate is expected to inaugurate 
the school garden movement in a town or 
village. Such inauguration needs a per- 
son of strong personality, sanguine tem- 
perament, and much common sense. 
Given such a person with such training 
and I do not fear for the results.— 
Transactions of the Massachusetts .Horti- 
cultural Society for the year 1906, Part 11, 


THE EDUCATIONAL VALUE OF 
SCHOOL GARDENS. 


Secretary. siete Board of Education, 


oston, Mass. 


- Itis hardly necessary, in view of the 
widespread and rapidly spreading in- 
terests in school garden work, that I 
should appear here this afternoon to 
speak of the educational advantages of 
them. They have been already dis- 
covered by the two organizations in the 
State which are devoted to the agricul- 
tural and horticultural interests. The 
State Board of Agriculture is fully alive 
to the importance of school gardening as 
preparatory in away and supplementry 
in another way to the agricultural work 
of the State for which it is organized, 
and the Horticultural Society has al- 
ready gone so far in its leadership in the 
movement that any discussion cannot 
be for the purpose of convincing them. 
The Superintendents of the State are 
rapidly becoming interested in the move- 
ment, and they have discovered educa- 
tional advantages. The fact that last 
year there were some three hundred 
school gardens in the State is evidence 
ot this, Whileit would seem from the 
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report which Mr. Adams has read of the 
prizes that were given, that school 
gardening was comparatively limited in 
its scope, and but a small number of 
places are undertaking this work, there 
is not a county in the State in which 
there are not school gardens, and the 
towns and cities are already taking up 
the work with increased interest. They 
are going about it with increased intelli- 
gence ; year by year it is better organized 
and better related to the other school 
work than at the start; and yet there is 
room for development. There seem to 
me to be three strong educational 
reasons why the school garden move- 
ment should spread until it becomes 
universal, for it is my own personal 
feeling that the time is coming when the 
school garden will be considered as im- 
portant in the equipment of any public 
school as a library. The educational 
reason is that the garden appeals to the 
interest of the children in seeing some- 
thing happen and in watching the 
development of the plant life in their 
gardens. In watching, too, the develop- 
ment of animal life, insect life, bird lite 
in connection with their gardens. There 
is always something for the child to look 
forward to, always something to excite 
his curiosity and his wonder, and we 
know how profound those feelings are 
in interesting the child. He is expect- 
ing something to happen, and is inclined 
to be eager to see whether it does happen 
and if so when and how, and by and by 
what it happens. This is the feature uf 
it which gives the garden its chief educa- 
tional value in that it appeals to the 
child more directly than any other form 
of school work. We have had nothing 
before which satisfied those feelings; 
all the school activities in the past con- 
nect themselves very slightly with life 
of any sort. Most of them have been in 
the air rather than on the ground, and 
the advantage is that this work is on the 
ground. It keeps the child where he is 
and is within his reach. That is the 
first educational advantage. The second 
is that it allies itself with the other 
school activities as perhaps no single 
school activity does. That is true of any 
form of manual school work, but this 
touches at more points than anything 
else we can think of, and it brings an air 
of reality and vitality to the other school 
exercises. It allies itself directly with 
what we call the language work, taking 
it out of the air into the ground, out of 
the theoretical into the real, out of the 
scholastic atmosphere into the atmo: 
sphere of real life. The opportunities for 
developing both the oral and written 
language of the child through the school 
garden seem to me almost endless. It 
allies itself not only with the literary 


Miscellaneous. 


work but with the drawing. It brings 
that too into the realm of reality. It gives 
the child a reason for doing the work 
that is set for him to do, and it adds life 
and interest to every feature of the 
drawing work, every department of it. 
It connects itself and may connect itself 
much more than it has in the past, as Mr. 
Baldwin has shown in his Hyannis work, 
with the number work. He has shown 
whatit does for the arithmetic work. 
Children find in connecting their arith- 
metic with their gardening work they 
are dealing with real things ina real way 
and for a purpose which is their own, for 
every problem has an end. They are 
doing these because there is something 
there that they want to find out. The 
children write in connection with it 
because there are things there that they 
cannot describe in words. Itis because 
they want to use these things that 
makes the work so effective. Itconnects 
itself not only with the language, the 
number and drawing, but it connects 
itself and lays a foundation for a much 
more advanced work in the higher 
department of school, and I have felt 
very strongly that the school garden is 
an essential to the high school; it is the 
most effective laboratory a high school 
could use. The department of biology 
would be vitalized if it were connected 
with the school garden; familiarity with 
the features of school gardening would 
do as much for the study of literature, 
rendering plain the figures of rhetoric 
with which literature abounds. I believe 
it is idle for any teacher to try to teach 
literature by explaining in words what 
these figures mean. Both for the high 
andthe elementary schools the school 
garden is tocome in and will be found 
to be the most effective and _ useful 
laboratory that can be maintained 
to-day. A third reason is the social side 
of the garden. It connects itself so 
closely with the home life of the child. 
That is our one great need at present. 
- Itis to be the work of the immediate 
future to bring the school and home 
back into their old-time relations, and I 
think by means of this work it can be 
done, 
home what they have learned at the 
school garden, and this will be a means 
of binding the two together. Such 
work as Mr. Hastings has done in Hitch- 
burg is useful, especially in a city where 
perhaps a school garden may not be 
practicable, but where in every home 
there are opportunities for giving the 
children the same sort of training. 
These seem to me, Mr. Chairman, the 
three most essential features; the fact 
that it appeals to the instinctive craving 
of the child for life process, the fact that 
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it renders vital other school work, and 
that it tends to connect the school and 
home as nothing else does. I may seem 
extravagant in my claims, but I have 
learned to become interested in it, and 
every yearas I have watched it, it has 
grown upon meas oneof the valuable 
features possible in public school work.— 
Transactions of the Massachusetts Horti- 
cultural Society for the year 1906, Part II. 


HORTICULTURAL EDUCATION FOR 
SCHOOL GARDEN TEACHERS, 


By F. A. WAvUcH, 


Professor of Horticulture and Landscape 
Gardening, Mass., Agricultural 
College, Amherst, Mass. 


In all the conferences on_ school 
gardens that we have held, and in all 
discussions on these topics the first 
practical question to come up has been 
that of knowing how to make the garden 
itself. In other words, the horticultural 
question seems to be fundamental. 
Over and over this point has been. 
emphasized, that a school garden must 
be successful first as a garden before it 
can be a successful educational enter- 
prise. This, of course, is requiring a good 
deal of the teacher, because horticulture 
is a long art; and if one must be an 
expert teacher, and before thatan ex- 
pert horticulturist, that is certainly 
asking a good deal tor 45 dollars a month. 
It is hardly to be expected that every 
school teacher will become an expert 
horticulturist, and yet we cannot for a 
moment relax our emphasis on this 
point. Again andagain it appears im- 
peratively that we must know more 
horticulture. Having determined so 
much, the next question follows closely 
after. Where, how, and when are school 
garden teachers to get their knowledge 
of horticulture? Some one said along 
time ago that to train a good woman 
you must begin with her grandmother, 
In asomewhat similar way, to make a 
good horticulturist you should begin 
with the grandmother. Horticultural 
education ought to begin early. It 
certainly is a great advantage to every 
teacher to be born onafarm. The early 
farm experience is invaluable. It is 
especially soto a young man, but even 
the girls get a good deal out ot farm life, 
That experience of childhood, on the 
farm, is worth everything to the one 
who takes it rightly. I know there are 
some to whom this farm life has meant 
nothing, and my heart bleeds for those 
men and women who look back on such 
a childhood with bitterness. Tome it 
seems the most delightful experience @ 
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child can have. It seems to me the best 
possible foundation for all kinds of edu- 
cation. Out of this experience there 
should come atrue love of rural life iu 


-allits large aspects—a love of growing 


lants, of animals and of the land. 
There should be a real love for the soil. 
There are times when I go into the field 
as the mellow furrows are being turned 
by the plow when the whole land looks 
good enough to eat. If one’s experience 
of country life has given him or her this 
feeling with regard to the soil and to 
all those things connected with it, that is 
the best possible foundation for teaching 
school gardening. This sort of an ex- 
perience and enthusiasm should create 
through the teacher a school garden 
atmosphere which is invaluable in this 
line of teaching. All of us know that 
each particular school has its special 
atmosphere. The high school has _ its 
bookish atmosphere. The _ technical 
school has its scientific atmosphere ; and 
so the school garden should have a 
garden atmosphere. This fundamental 
condition for success should grow out 
of the natural love and enthusiasm of 
the soil which I have attempted to 
sketch. When teachers undertake to 
learn school gardening they should get 
their instruction in a garden. Now, 
there are all kinds of gardens, and all 
are good ; but for this purpose I should 
say that a well-kept garden is essential. 
For the purpose of the present discussion 
it is convenient to divide all gardens into 
two classes, the amateur gardens and 
the professional gardens. The point of 
view in these two different schemes is 
radically diverse. The amateur garden 
is conducted for the fun of it, while the 
professional gardener grows plants for 
profit only. I should say that a better 
atmosphere for the school garden teacher 
is to be secured in the professionally 
conducted garden. I would recommend 
that the school garden teacher get his 
or her knowledge of gardening from the 
professional gardener. There are special 
garden courses, or courses in_ general 
horticulture now being established in 
various schools ; and we may expect that 
in the future these will give some oppor- 
tunity for the training of school garden 
teachers. Various academies are now 
enlarging their work so as to include 
agricultural and horticultural courses. 
Yet for thorough work in school garden- 
ing these secondary schools can hardly 
furnish the proper grade of teachers. 
In looking for such teachers it is some- 
what natural to turn toward the larger 
institutions which are better equipped 
for this sort of work. Ofcourse, Iam 
prejudiced in this matter—a prejudice 
which I freely admit—but there seems 
to me to be no fair question but that the 
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best. opportunity for teaching horticul- 
ture in this neighbourhood is to be 
found at the Massachusetts Agricul- 
tural College... We have at college many 
acres of orchard, garden, and woodland, 
as well as fields devoted to general farm 
crop, and fields devoted to special ex- 
periments, all managed as well as cir- 
cumstances allow. All the various agri- 
cultural activities of this country and 
climate are rather fully exemplified. 
And while that material up to the pre- 
sent time has not been used for the edu- 
cation of school garden teachers, it is 
easily capable of being turned to such 
account. There are some of our gra- 
duates who now leave college to teach. 
They must be to some extent prepared 
for school garden work; but teachers 
who look forward to real teaching and 
real school garden work need _ both 
normal school training and agricultural 
college training. It would seem there- 
fore the natural and the best way to 
arrange this matter through some form 
of co-operation between the normal 
schools and the State Agricultural Col- 
lege. It seems both wise and convenient 
that normal school graduates who wish 
to take up school gardening should go to 
the agricultural college for their instruc- 
tion in horticulture ; and it seems equally 
proper that students of the agricultural 
college who intend to take up teaching 
should go to the normal school to secure 
their teaching methods. I see no diffi- 
culty in arranging some plan of co-oper- 
ation between these institutions. Al- 
ready steps are being taken at the agri- 
cultural college with the help of funds 
to be provided by the State for beginning 
some work of this kind. I understand 
that some negotiations are already 
underway looking toward such forms of 
co-operation as I have suggested. We 
may fairly expect therefore that in the 
near future we shall have opportunities 
of a large sort here in Massachusetts for 
those teachers who wish to prepare 
themselves well for school gardening. 
This may look like a large contract; for 
the present we know that not all 
teachers attend the normal schools even, 
and it may be expecting too much to 
ask them to attend the two colleges. 
Nevertheless, if the present plans are 
carried out, | am sure it will not be hard 
for more ambitious ones at least to get a 
great deal more training inthe future 
than has been available in the past. The 
great problem in school gardening is to 
get the teachers, and the teacher’s great 
problem is to get her knowledge of horti- 
culture. We hope to do our share in 
providing her with reasonable oppor- 
tunities.—Transactions of the Massachu- 
setts Horticultural Society for the year 
1906. Part 11, 
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[While we do not agree that an exten- 
sive training in gardening is necessary, 
for both master and scholars learn from 
mistakes, there is no doubt that an 
absolutely inexperienced teacher is in 
general useless for aschool garden. In 
general, in Ceylon, we have gone upon 
the principle ot establishing such 
gardens only where the master was 
keen about such work. The scheme is 
now growing to a size when proper 
training for the masters is worth con- 
sideration.—ED. | 
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TRANSPIRATION AND ANATOMICAL 
STRUCTURE IN TROPICAL PLANTS. 


Der Finfluss des Klimas auf den Bau 
der Pflanzeng webe. Anatomisch-physio- 
logische Untersuchungen in den Tropen. 
By Dr. Carl Holtermann. Pp. viii+249; 

lates. (Leipzig: W. Engelmann, 1907.) 

rice 12 marks. 

Dr. Holtermann’s investigations, main- 
ly carried out in Ceylon, include a long 
series of experiments on the transpiration 
of different tropical plants. His tables 
show great variations in the amount of 
transpiration for the same plant during 
the same hours of different days, and 
these are in many cases not explained by 
the differing temperature and relative 
humidity, which are the only other data 
given. Thus, for instance, in the case of 
Canna indica, between 9-40 a.m. and 
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5-40 p.m.on January 11 (with a relative 
humidity ot 61 and a temperature of 
25°°4 at 10 a.m.), the transpiration was 
0:37 gr. per hour per sq. dm. of leaf 
surface, while on January 17, between 
9-45 a.m. and 5-80 p.m. (R.H. 63, temp. 
26°°2, at 11-15 a.m.), the transpiration 
was 0°92 gr. per hour per sq. dm., and 
on January 18 between 9-15 a.m. and 38-30 
p.m. the transpiration was2'60¢r. per hour 
per sq. dm. (no humidity or temperature 
data are given within the period of the 
experiment, but judging from the late 
afternoon figures the day did not ditfer 
much from the others). This, though 
an extreme case, .is only one out of 
several similar ones, and the effect of 
such figures on the reader is decidedly 
bewildering, though the striking vari- 
ations may be explicable by changes of 
insolation, or the irregular occurrence or 
drying winds. As they stand, the author’s 
figures only demonstrate that the trans- 
pirationofthe plants studied exhibited 
startlingly wide fluctuations which re- 
mian quite unexplained. 


The author’s general conclusion from 
his experiments is that while the highest 
transpiration figures per hour in the 
tropics are considerably higher than any 
north Kuropean ones, yet active trans- 
piration begins later and stops earlier in 
the day in the case of adamp tropical 
climate, so that the daily average is no 
higher than in Europe, while in the wet 
season transpiration may cease for 
weeks at a time. He thus does not 
disagree with the conclusions either of 
Haberlandt or of Giltay on this question. 
Dr. Holtermann holds that water-tissue 
isessentially an arrangement to supply 
water to the transpiring tissues during 
these short periods of excessive evapor- 
ation, not a means of lessening transpira- 
tion, and this view he supports by 
showing that it is especially developed 
in actively transpiring plants liable to be 
subjected to these sudden demands. It 
is characteristic of the leaves of tropical. 
plants growing in a climate which is 
neither quite xerophytic nor constantly 
moist, and this harmonises with the short 
daily period of very active transpiration 
already mentioned, The mangroves, 
which ordinarily possess characteristic 
water-tissue, well developed, from much 
less or none at all in the leaves of ex- 
amples cultivated in garden soil, which 
transpire very much more freely than 
plants growing in the natural salty soil. 
If these plants eultivated without salt 
are now watered with 8 percent. salt 
solution and placed in the sun, they show 
a wilting of the leaves, and the meso- 
phyll becomes shrivelled. Mangroves 
growing in their natural habitat also 
show wilting on hot afternoons, but only 
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the water-tissue is partially emptied and 
the leaves recover during the night. 
For the rest the author holds that the 
xerophily of mangroves and of other 
halophytes has been much overrated by 
Schimper and others. They are scarcely, 
if at all, more protected in this respect 
than many trees growing in similar 
situations but not in a salty soil. 

Dr. Holtermann describes three other 
formations of stand-plants besides the 
mangroves, viz., first the plants of 
moist sand, which fall into two ecate- 
gories: (1) those growing on the edge of 
the sea, absorbing salt water, and 
possessing water-tissue ; (2) those grow- 
ing further from the sea, with fresh 
bottom-water, which have no _ special 
xerophilous adaptations. Secondly, the 
dune plants, a highly xerophilous type; 
and, thirdly the plants growing on salty 
mud, which have. internal water-tissue, 
and resemble succulent desert-plants in 
many anatomical features. These three 
formations have close parallels among 
the strand formations of temperate 
regions. This classification is good so 
faras it goes, but it ignores the beach- 
jungle (Barringtonia-formation of Schim- 
per), which the author apparently in- 
eludes with the damp lowland forest 
type. Yet this formation, though not 
well developed in Ceylon, certainly has 
an independent existence; itis much in 
need of exact study and delimitation. 


The author goes on to describe the 
damp lowland woods, the dry plains of 
the north and east, and the upland 
vegetation, as also the epiphytes and 
parasites of Ceylon. Many interesting 
observations are contained in this part 
of the work. Dr. Holtermann also dis- 
cusses at some length the question of 
leaf-fall in the tropics, and concludes 
that though itis a hereditary character, 
it is, in the endemic species, deter- 
mined by the dry season, and, in general, 
leaves fall when their structure does not 
fit them to withstand the conditions 
prevailing during the time the trees are 
bare. A similar explanation is given of 
the occurrence of annual rings of growth 
in the wood, the author relating the- 
renewed formation of wide xylem ele- 
ments to the increased transpiration 
taking place when a crop of young 
leaves is produced. 


The final section of the work is devoted 
to a discussion of “‘ Direct Adaptation,” 
inthe course of which an account is 
given of many interesting experiments 
which add considerably to our know- 
ledge of adaptive reactions under new 
conditions. The author rightly classes 
all these as phenomena of irritability, 
but draws the’ conclusion that such 
characters, acquired during the lifetime 
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of the individual, can in process of time 
be fixed and inherited. This conclusion 
is, of course, wholly unwarranted; in 
fact, it is totally irrelevant. And mean- 
while the mystery of adaptive reaction, 
so widespread a phenomenon in the 
biological world, remains unsolved. 
Until we know a great deal more than 
we do at present about the physico-che- 
mical connection of stimulus and res- 
ponse, it is likely to remain so. 

—Nature, Feb, 6. A. G. T. 


By HENRY STAVELEY LAWRENCE, I,C.S-, 
Director of Agriculture, Bombay. 
(Continued from p. 148.) 
ESTABLISHMENT OF DEPARTMENT OF 
AGRICULTURE. 


If this retrospect. proves the fallacy of 
the view that Indian agriculture is, or 
has ever been, ina condition of unpro- 
gressive immutability, it remains to con- 
sider the responsibility of the State in 
regard tothe guidance and encourage- 
ment of its progress, the machinery of 
the new Departmant of Agriculture, the 
programme of its work, and its prospect 
of success. 


The arguments which are used in this 
country against State action, and which 
appears even here to be losing their in- 
fluence on public opinion, are not equall 
applicable to India. The classes whic 
possess wealth or landed estates are 
divorced ‘by sentiment and _ tradition 
from the pursuit of agriculture, and the 
State is face to face with a vast peasant 
tenantry who are debarred by their 
ignorance from any knowledge of agri- 
cultural developmenis outside their 
village, and by their poverty from risk- 
ing the smallest loss innew experiments. 


Further, ina country where the land 
is nationalised, and the State draws one- 
third of its revenues from the national 
rental, it is peculiarly incumbent on the 
State to discharge functions which ina 
different eeonomy may be regarded as 
the sphere of the private landowner. 


This is, indeed, no new doctrine, though 
circumstances have conspired to post- 
pone to the present time effective 
measures towards its realisation. 


In 1854 the Court of Directors in the 
famous despatch which established higher 
education in India stated their opinion 
that ‘ there was no single advantage that 
could be afforded to the vast rural popu- 
lation of India that would equal the in- 
troduction of an improved system of 
agriculture.” sedi 
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In 1870 the Government of Lord Mayo 
established a Departmentof Revenueand 
Agriculture in the belief that Indian 
agriculture was ‘‘susceptible of almost 
indefinite improvement, 


The Department was abolished nine 

ears later owing to financial pressure, 
Put was re-established by Lord Ripon, 
in 1866, with the object of ‘‘ maintaining 
agricultural operations at the highest 
attainable standard of efficiency.” In 
pursuance of the instructions then laid 
down, valuable work was done in the 
preliminary study of agricultural con- 
ditions, the collection of statistics, the 
organisation of a system of agricultural 
credit, and in several provinces the in- 
vestigation of the relations of landlord 
and tenant, with a view to the proteztion 
of tenants against rack-renting ; but it 
was not until 1902, when Lord Curzon 
applied himself to the problem, that a 
body of scientific workers was appointed 
to the Department. 

This staff has necessarily been recruit- 
ed from European scientists, for educa- 
tion in India has not hitherto included a 
knowledge of the sciences subsidiary 
to agriculture, such as agricultural 
chemistry and botany, mycology and 
entomology ; but though the direction 
must remain for a considerable period of 
time in European hands, the discovery 
and application of improvements must 
depend on the co-operation of the natives 


of the soil, and the firsc step to progress 
‘is recognised to be the establishment of 


Colleges of Agriculture in all the chief 
provinces. 


AGRICULTURAL EDUCATION. 


It is true that four agricultural insti- 
tutions were in existence at the time, 
but all were, broadly speaking, ineffi- 
cient. At Poona, five students picked 
up such fragments of information as a 
single officer, whose work extended over 
the Presidency of Bombay, could find 
time to give them. At Saidapet, in 
Madras, there was a similar course of 
instruction, conducted as at Poona, in 
English. At Cawnpore and Nagpur, 
courses were held in the vernacular 
languages, and teachers were recruited 
from the Poona and Saidapet institu: 
tions. Now new colleges have been 
established at Lyallpur in the Punjab, 
Bhagalpur in Bengal, and Coimbatore 
in Madras ; Saidapet has been abolished ; 
Cawnpore and Nagpur have converted 
their curriculum into English ; and Poona 
has been expanded and improved. Iam 
not acquainted with the details of the 
changes elsewhere than at Poona; but 
all the institutions follow the same 
model, and at Poona there are now three 
full-time European professors of agriculs 
ture, chemistry, and hotany, with 
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Indian assistants in these branches and 
in entomology and veterinary science. 
For the present, work is being con- 
ducted on temporary premises, but an 
estate of 160 acres has been purchased on 
which the college is in course of con~ 
struction with a full equipment of 
laboratories and lecture-rooms, to be 
followed shortly by residential quarters 
for the professors and 200 students. 
Great stress is laid on practical work in 
the tield, and Poona is well furnished 
with opportunities. A home farm of fifty 
acres is attached to the college;a dairy 
farm of similiar size is adjacent; within 
three miles there are 100 acres of botan- 
ical gardens, and eight miles distant 
the sugar-cane experimental farm at 
Manjhri. Students join about the age 
of seventeen, when they have passed the 
previous examination; that is, when 
they have taken the first year’s course 
leading to the arts degree at the Univer- 
sity, and have thus received a fair 
general education and acquired a good 
working knowledge of KHuglish. ‘The 
college course extends over three years, 
after which the candidates selected for 
the Department of Agricalture spend a 
further period of probation in practical 
duties on the experimental farms. Ina 
few exceptional cases men have been 
senton to Cambridge to fit themselves 
for appointment to the higher posts in 
the new provincial service. 


Fears were expressed that an agricul- 
tural training would have no attraction 
for the educated youth of Bombay, and 
that the College would stand empty. So 
far these fears have been falsified. 
Where some years ago there were five 
students, there are now 95. The popu- 
larity of the new college is not solely 
due to the awakening of an interest in 
agriculture throughout the country; 
although indications of such a movement 
are not wanting, the field of private 
employment is as yet restricted. For 
the most part the students desire Govern: 
ment service either in the agricultural 
or revenue departments; and the latter 
has recently been thrown open to them 
by the Government otf Bombay in the 
belief that an agricultural training can 
be as truly educative asa literary train- 
ing, and that habits of scientific observa- 
tion cannot fail to be beneficial to 
officers whose duties bring them at 
every turn into contact with village life, 


The view was also put forward that in 
order to bring the college within the 
reach of the agricultural classes, instruc: 
tion should be imparted in a vernacular 
language and not in Hnglish. Whe oid 
controversies die hard; the arguments 
with which Lord Macaulay demolished 
his adversaries in 1833 are equally valid 
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to-day ; whilein the Bombay Presidency 
where five distinet vernacular languages 
are spoken, English is the only possible 
lingua jranca. Moreover, English edn- 
cation hasso pervaded this Presidency 
that it isno longer the monopoly of the 
professional classes; and, asa matter of 
fact, of the Poona students, the majority 
had hereditary associations with the 
possession of land. 


ORGANISATION. 


The new policy demands a eonsider- 
able increase of expenditure. In the 
Bombay Presidency, in place of an 
annual Budget of £3,000 which was 
chiefly devoted to the tabulation of agri- 
cultural statistics, there is now a Budget 
of £35,000. I have not access to the 
figures in other provinces, but an esti- 
mate of an iperease for all India from 
£10,000 to £200,000 would not be far from 
the mark. When the schemes for the 
creation of the Department were laid 
before the Legislative Councils of the 
Government of India and of all the 
provinces, no adverse criticism was 
heard from any quarter. No projects, 
not even proposals for the remission of 
taxation, have ever been greeted with 
greater unanimity of approval from the 
representatives of Indian public opinion ; 
and, indeed, if we compare the allotment 
with the size of the country, or the scope 
of the operations of the Department, it 
ceases to appear extravagantly liberal. 
Our American friends, who _ spend 
£2,300,000 a year on their department, 
and are satisfied that they get their full 
value for their money, would regard it 
as a very humble beginning. 

The organisation of the department is 
as follows:—At the head _ stands the 
Inspector-General of Agriculture to the 
Government of India; whose functions 
are to advise the Government on all 
agricultural questions, to superintend 
the work of the MResearch Institute, 
established at Pusa, in Bengal, and to 
observe the operations of the several 
provincial departments, with a view to 
their co-ordination. 

The Research Institute, at Pusa, is an- 
nounced to be primarily concerned with 
‘the solution of the fundamental prob- 
lems of tropical agriculture.” The staff 
comprises Kuropean scientists in agricule 
tural chemistry and botany, entomology, 
horticulture, mycology, and plant phy- 
siology; and a number of native ansist- 
ants in these sciences, 

Bach local Government has a separate 
rovincial department in the charge of a 

irector appointed from the Indian 
Civil Service, who advises his Govern- 
ment, adminsters the department, and 
keeps it in touch with the officers of the 
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revenue, forest, irrigation, and other 
cognate departments and most import- 
ant of all—interprets its work to the land 
owner and the cultivator. : 


Under the Director there is the educa- 
tional work of the College of Agriculture 
and the executive work.of the experi- 
mental stations. For the latter purpose 
the province is divided into two or more 
circles, each under the supervision of an 
European agricultural expert, styled the 
Deputy-Director. This officer studies 
the crops of chief importance in his 
circle, and the local conditions and 
methods. In the botanical and chemical 
problems involved he has the assistance 
of the professors of the college. His pro- 
gramme of experiments is drawn up in 
consultation with them and is annually 
subjected to criticism by the Board of 
Agriculture. This Board includes the 
whole agricultural staff of India, and 
meets in conference once a year; by the 
interchange of information and criticism 
it is hoped to secure continuity in the 
experiments and to avoid unnecessary 
duplication and repetition of enquiries. 

In the Bombay Presidency, where five 
years ago there were three experimental 
stations, there are now thirteen. Hach 
isin charge of a native officer of good 
education who has been specially trained 
in the department. Two of the farms, 
which are intended to serve as seed 
farms for the distribution of selected 
seed of cotton and millet, have areas of 
over 200 acres; the rest vary in size from 
20 to 75 acres, 


ADMINISTRATION. 


Up to date the work of the depart- 
ment has been chiefly, in the most literal 
sense, preliminary spade work ; the pre- 
paration of the farms for experiments. 
The impatient reformer who seeks for 
revolutions in India will meet with dis- 
appointment in Indian agriculture as in 
other fields of activity. Some advocate 
the establishment of agricultural asso- 
ciations in every district, and demand, 
as is the way of the East, that Govern- 
ment should finance their operations; 
others suggest that to every school there 
should be attached a farm or garden, 
not merely asa useful guide to Nature- 
study, but for the demonstration of new 
crops. and methods. Such measures 
would throw open the door to lavish 
waste of money, and in many cases prove 
wholly mischievous. 


The difficulty of securing the judicious 
treatment of a new plant or method can 
be appreciated by all who have tried to 
introduce an exotic into their gardens 
under the care of an_ old-fashioned 
gardener, but where the problem com« 
prehends also the application of an une 
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tried fertiliser, and the minute compari- 
son of the cost of each operation, from 
the preparation of the soil to the mar- 
keting of the produce, the disasters 
which attend on the ignorance or ecare- 
lessness of an untrained staff are many 
times multiplied. Anerrorin the man- 
agement may destroy the result of the 
experiment, and an error in elaborate 
calculation of the costs may place an im- 
provement beyond the reach of the small 
cultivator. And the capacity of the 
small cultivator is the standard by which 
almost all improvements in India must 
be regulated. It is futile, for instance, 
to preach to him the advantages of deep 
ploughing in tracts where his cattle are 
too small and weak to draw a heavy 
plough, or where he cannot afford to 
buy an iron plough or keep it in repair. 

It is of the first importance, then, that 
the experimental stations should be 
equipped with an efficient staff, and that 
the results of their experiments shouid 
command absolute confidence. When 
improvements have been discovered the 
next question is how to procure their 
adoption by the cultivator. Various 
methods are favoured in the several 
provinces. Some issue agricultural jour- 
nals ; others supply matter to the native 
press; in some provinces agricultural 
associations have been established in 
large numbers, under official inspiration ; 
in others a more cautious procedure is 
adopted, and it is proposed to postpone 
the development of associations, until 
the department is in a position to afford 
them the assistance of trained officers. 
Other measures taken are: the encour- 
agement of agricultural shows; the ecul- 
tivation of demonstration plots in se- 
lected villages; the conduct of excur- 
sions of villagers from outlying tracts of 
similar character to the experimental 
farm ; and ‘the despatch of itinerant in- 
spectors to lecture and to demonstrate in 
distant villages. The last two mea- 
sures have been found especially useful 
in the Bombay Presidency. 


Illustrations of the various methods 
adopted could be given from the valu- 
able work done in Madras on sugar-cané 
and groundnut; in the United Provinces 
on wheat; in the Central Provinces on 
cotton; but I will confine myself toa 
few instances which came under my per- 
sonal notice in Bombay. 


The sugar-cane cultivation at Poona is 
of the highest character in India, and will 
bear comparison even with the cultiva- 
tion of Mauritius. While in Upper India 
the average out-turn of raw sugar is 
about 1} tons per acre; in Poona, with 
the aid of ample irrigation and supplies 
of manure, as much as six tons have been 
gbktained, and an outlay of £20 per acre 
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on fertilisers has brought in an equal 
sum of net profit. A discovery of far- 
reaching importance has here been ,made 
that oil-cakes will supply the nitrogen 
required for this crop at the cheapest 
possible rate. 


Parties of cultivators from the canal 
districts of the Deccan have been taken 
to see these results, and the keenness 
of their interest was evinced by the 
severe cross-examination to which they 
subjected the farm staff in regard to all 
the methods and manures employed. 


Again, at Dharwar, though the farm 
has only been started three years, a use- 
ful local improvement has been shown to 
the people. The tract is infested with a 
deep-rooted grass weed which could 
only be kept in check by the expensive 
process of hand-digging. It was demon- 
strated thatan iron plough could clean 
the fields at a fraction of the expense, 
and could be drawn by the local oxen. 
Large Jandholders came from all parts 
of the district to see the tests, and, being 
satisfied of the economy, purchased a 
number of the ploughs. 


On the Decean canals, where the ex- 
perience of the Poona Farm enables 
definite recommendation to be made with 
confidence, itinerant inspectors have 
been sent out to tour, with instructions 
to warn the villagers of the dangers of 
over-irrigation, and water-logging; to 
advise them as to the manuring of 
sugar-cane, and to assist them in the cul- 
tivation of long-stapled cotton. These 
tours proved a great success in attract- 
ing the interest of the best classes of 
cultivators, but so far only two men could 
be spared for the work. It is essen- 
tial that such men, if they are to over- 
come the distrust and scepticism of the 
villager, should be tactful and experi- 
enced, and have a thorough working 
knowledge of their business. The pre- 
mature despatch of inefficient youths on 
this duty would only bring the depart- 
ment and all its work into derision, such 
as was excited some time ago by a cir- 
cular issued by an amateur agricultural 
association, in which farmers were re- 
commended to fertilise their fields by 
killing mad dogs and burying their 
carcases. 


Past experience has proved the danger 
of the recommendation of untested im- 
provements. During one famine large 
quantities of carrot seed were imported, 
as asureand rapid source of food; the 
precious remnant of moisture in the 
river beds was exhausted in a vain 
attempt to grow carrots, where the 
indigenous millet would have given ins 
valuable relief. Drought-resisting tapi- 
oca cuttings have been imported from 
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the West Indies, where no drought is 
known comparable to an Indian drought, 
in ignorance of the fact that tapioca 
abounded in India; drought-resisting 
grasses from Australia have been widely 
distributed and have been found to grow 
with success only on the margin of run- 
ning streams; windmills have been im- 
ported in numbers in tracts where the 
wind was either excessive or too capri- 
cious for utilisation; and the failures 
of foreign machinery have been innu- 
merable. 


These cases exemplify the negative 
benefits that may be expected from the 
new department. Itissomething gained 
to have a safeguard against the com- 
mission of such errors infuture. From 
the same point of view the Bombay 
Government require every officer of the 
Indian Civil Service in their employ to 
study the elementary problems of Indian 
agriculture during a snort course at 
Poona. The knowledge thus acquired 
will not create an agricultural expert, 
but will enable the officer to avoid egre- 
gious mistakes, to win the confidence 
of the people by an intelligent sympathy 
with their difficulties, and to act as a 
link between them and the department. 


From these dry administrative details 
let us turn to the chief products of 
India and take a brief survey of some of 
the questions under investigation. The 
department are somewhat bewildered 
with the multitude of problems pressed 
upon their attention, and are fortunate 
that, in seeking to concentrate their 
efforts on definite points of the greatest 
urgency, they have the support of the 
Royal Society here in London, who have 
most generously placed their advice and 
assistance at the service of the Govern- 
ment of India. Cloves and nutmegs 
have their own allurement for the 
specialist, but sugar and wheat are of 
greater importance to the country. If 
we are to view these conflicting inter- 
ests in their proper perspective, a few 
statistics are indispensable, but as some 
apology for their introduction let me 
assure you that they are mere approxi- 
mations and have no claim to precise 
accuracy: 


SUGAR. 


We will take sugar first, for not only 
is it the typical product of India from 
the dawn of history, but it presents to- 
day every variety of unsolved problem 
for)scientitic enquiry. 

' India is the undisputed parent of the 
sugar-cane cultivation of the world. 
The Greeks mention with astonishment 
how they saw honey made by the hands 
of men; the Arabs carried it to the 
Mediterranean and Spain, and at the 
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famous College of Natural Sciences, at 
Jundisapur, invented the art of sugar 
refining. Until the fourteenth century, 
in this country, we knew no source of 
sweetness other than honey, and the 
first recorded imports of sugar took 
place in 13819, when fifty tons were re- 
ceived from Venice, and were sold at the 
price of 1s. 9d. per lb., or the equivalent 
of 21 shillings of our present currency. 


In former days, India exported sugar ; 
now she imports, roughly, a quarter 
million tons of refined sugar, valued at 
about £4 million sterling. The demand 
which has arisen for refined, in place of 
unrefined sugar, cannot as yet be 
supplied by sugar factories in India. 
Sugar and sweetmeats are the Indian 
equivalent for the English glass of beer, 
and consumption increases with pros- 
perity. It is satisfactory to note that 
the output of raw sugar is still twenty 
times as great as these imports, that the 
price has not been reduced by foreign 
competition, and that in those British 
provinces where alone comparison is 
possible, the statistics show no decrease 
in the yield. 

There is no crop regarding the cultiva- 
tion, harvesting, and manufacture of 
which agriculturists, Huropean and 
native alike, have so little certain know- 
ledge. The number of varieties with 
distinct characteristics is very great; 
some require ample irrigation and con- 
tain a high percentage of sugar; others 
will grow with a minimum of moisture, 
but give a reduced out-turn; others, 
again, are preferred for the hard fibre 
which resists the attacks of jackals and 
wild boar. The entomologist studies 
devices for circumventing the white ant 
and the sugar-borer pest; the mycologist 
investigates the red-rot fungus (Colletro- 
chicum falcatum); while the chemist is 
required not only to advise on the com- 
parative value of fertilisers, but also to 
determine the period of ripening, and 
the sugar content of different varieties. 
If sugar is to be refiued, the aid of the 
chemist is also required in the further 
processes. 

In all these matters much work has 
already been done, but much more re- 
mains. Though canes have been im- 
ported fromall sugar-producing countries, 
the distribution to each tract of the 
variety best suited to its conditions is 
far from settled. A great impediment to 
the industry is the inefficiency of the 


mill for expressing the juice; in the © 


United Provinces, where thorough ex- 
periments have been made to reduce the 
cost of the native methods of treatment, 
the conclusion is that the establishment 
by private enterprise of agencies for the: , 
sale, hire, and maintenance in good 
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repair of cane-mills, boiling-pans, and 
- eentrifugals is the greatest need of {the 


industry. 
WHEAT. 


Wheat covers an area in British India 
of some 25 million acres, and has an out- 
turn of some7 million tons, and a value 
of £42 million sterling. 


The varieties cultivated are exceeding- 
ly numerous and differ greatly in quality. 
Many spasmodic attempts have been 
made to extend the cultivation of the 
superior soft varieties but with little 
success, for they either refuse to grow or 
’ deteriorate rapidly. The yield is esti- 
’ mated to average 5 cwt. or 9 bushels per 
acre—an outturn similar to that recorded 
in England 500 years ago—but with 
irrigation and manure it rises to 15 cwt. 


In certain tracts where cloudy weather 
is apt to induce rust, only the inferior 
varieties which are resistant to this 
disease can be grown. Hopes are enter- 
‘tained that by hybridisation varieties 
may be obtained which will combine this 
' resistant power with asuperior quality 
of grain; and systematic investigation 
is being conducted to ascertain by selec- 
tion the most profitable variety adapted 
to each soil and climate, 


JUTE. 


Jute has recently come into the front 
rank of Indian industries. The great 
increase in the demand for fibres has 
doubled its price in the last five years, 
with the result that the area cultivated 
has risen in that period from two to three 
million acres, and the crop in 1906 was 
estimated to be worth £85 million, 
sterling. 

A hundred years ago it was an un- 
known commodity to the markets of the 
world, and was only used as the material 
for the coarse sackcloth worn by the 
peasants of Bengal. 


The cultivation is still restricted to the 
provinces of Bengal and Assam, but 
efforts are being made to introduce it to 
other provinces. A survey has just been 
made of all tracts in India which appear 
to be suitable to the crop, and skilled 
eultivators from Bengal were despatch- 
ed to conduct experiments on the agri- 
cultural stations. In its original home 
jute ripens in three to four months with 
a rainfall of thirty to forty inches and a 
soil of sandy loam. It may be sown in 
March, April, or May, and harvested in 
July and August. Some sixty varieties 
are known to Bengal, and several alter- 
native roads to success offer themselves 
for investigation. Areas may be found 
with climatic conditions similar to those 
prevailing in Bengal; irrigation trom 
canals may prove an efficient substitute 
for rainfall; or varieties may be dis- 


235 


Miscellaneous. 


covered which will adapt themselves to 
different soil and scantier moisture. The 
large out-turn and high value of the crop 
is an incentive to perseverance in these 
researches, for while cotton on an aver- 
age will yield less than aecwt. of lint to 
the acre, worth, say a couple of pounds, 
jute will produce 10 ewt. of fibre worth 
about 12 pounds. 


(T'o be continued.) 


OUR PLANT IMMIGRANTS :* 


AN ACCOUNT OF SOME OF THE RESULTS OF TEH 
WORK OF THE OFFICE OF SEED AND PLANT IN- 
TRODUCTION OF THE DEPARTMENT OF 
AGRICULTURE AND OF SOME OF THE 
PROBLEMS IN PROCESS OF SOLUTION. 


By Davip FAIRCHILD, 


Agricultural Explorer, in Charge of 
Foreign Explorations. 


The era of pork and hominy has passed. 
for ever in this country, butso shorta 
time ago that our fathers refer to it as 
the time of plain living. What has 
wrought this change throughout the 
table menus of the country since. the 
days of the California gold fever? Itis 
not the gold fields of the Pacific slope, 
nor the industrial development of the 
country that has caused it, so much as 
the introduction of new food plants. 
The changes that have been going on 
since those waggon caravans followed 
each other across the great plains have 
been gigantic, but in no respect have 
they been more remarkable than in those 
me Piant Introduction has brought 
about. 


Slowly at first, with the establishment: 
of those plants that the immigrants 
brought over with them, this work has 
gone on, unchronicled by historians, 
until to-day the very things that we 
look upon as characteristic of great 
regions of the country are vast fields 
and enormous orchards of introduced 
plants. ! 


SoME NoTtEeD IMPORTATIONS. 


The discovery of gold at Stutter’s mill 
was the beginning of the great industrial 
development of the Pacific Coast, but 
the introduction sy the Catholic Fathers 
of a single forage plant—alfalfa—has 
turned two million acres of land into the 
most generally profitable farm area of 
this country. 

The same Fathers brought with them 
to their missions olive cuttings, whose 
descendants to-day cover thousands of 


* The substance of an address to the National 
Geographic Society, February 9, 1906, and 
published by permission cf the Secretary of 
Agriculture, 
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acres of the best tilled olive orchards in 
the world. A few orange cuttings from 
the east coast of Brazil, called to the 
attention of the world by an American 
woman, have grown until they number 
their descendants by millions and form 
what is one of the characteristic features 
of California—its orange groves. 


The tomato, which before the war was 
a curiosity from Peru and was used to 
frighten slaves into obedience, because 
they thought it poisonous, was grown 
last year on over half a million acres of 
garden land. 


The lima bean, whose arrival in this 
country no historian has considered 
worthy of chronicling, has so grown in 
importance since its introduction, some 
time about 1820, that to-day special 
freight rates are granted it between 
Southern California and the Atlantic 
coast, and thousands of acres of land are 
devoted almost exclusively to the culti- 
vatian of this Peruvian bean. 


The potato, from the highlands of 
Colombia and Peru; the rhubarb, from 
Central Asia; the asparagus, from Kng- 
land ; and even the celery of Southern 
Kurope, have all been, one after the 
other, introduced into our fields and 
gardens. 


Though these great changes in the 
farm and garden areas of the country 
have been wrought in less than a life- 
time, they have still been too slow, and 
to-day changes as far-reaching and im- 
portant as the introduction of the olive 
or the orange are being brought about 
by Government aid in a surprisingly 
short time. 


The Department of Agriculture is 
growing in this country some of the 
things that we now import and for 
which we pay annually many millions of 
dollars ; it is forcing into public notice 
and encouraging the trial of foods that 
the people of other countries find ex- 
cellent, and of which we are ignorant ; 
and it is bringing in from all parts of the 
world plants that are now wild, but that 
ean be tamed by breeding with others 
now in cultivation, thus contributing to 
the creation of fruits and vegetables that 
the world has never seen before. 


This is the Government enterprise of 
Plant Introduction—to introduce and 
establish in America as many of the 
valuable crops of the world as can be 
grown here; to educate the farmer in 
their culture and the public in their 
use ; to increase by this, one of the most 
powerful means, the agricultural wealth 
of the country. 


OUR FARMS AND FARMERS THE BEST IN 
THE WORLD, 


No nation in the world has an agri- 
cultural territory with a greater range 
of climatic conditions than the United 
States and its possessions. Great Britain, 
“‘on whose flag the sun never sets,” has 
her Colonies scattered through all the 
possible ranges of climate, but America 
has in one great connected area a terri- 
tory that is exposed in its north to a 
temperature of fifty degrees below zero 
in winter and whose southern tip juts 
out into the zone of perpetual warmth. 

This great farm land is peopled trom 
one end to the other with pioneers; not 
with peasants whose fathers and grand- 
fathers were peasants and who follow 
blindly in the footsteps of their fore- 
fathers, but with men who have the 
spirit of change in them and who are 
looking for anything that will pay 
better than what they already have. 
These pioneers, through the daily press 
and by means of the rural free delivery, 
are keeping in touch with the plant 
industries all over the world. They 
know what the wheat crop of the 
Argentine is likely to be, and whether 
Russia’s output of this grain will affect 
the price of the wheat in their stacks. 
They see accounts of plant cultures in 
other lands that they would like to try 
in their own fields or gardens, and they 
have the time and the money and the 
land necessary; but they cannot get 
the seeds or plants to experiment with, 
nor de the papers tell enough to enable 
them to judge whether there is any 
chance ot successfully growing these 
strange crops on their land. 


‘‘NEW THINGS TO GROW.” 


Millions of dollars are waiting to be 
invested in these new crops, and hun- 
dreds of thousands of private experi- 
menters are ready to try new things. 
A flood of emigration has set in 
from our great cities to the country, 
and the emigrants are not poor 
people, nor ignorant, but are in large 
part the wealthy and intelligent, few of 
whom are willing to follow in theold 
ways of farming and gardening, They 
want something new to grow, notalways 
because they think it will be more pro- 
fitable, but because they will get more 
amusement out of it. To manage a farm 
and make it pay along the old lines is 
indeed a great accomplishment, but to 
take up 
prove that it will grow and be profitable 
gives the same kind of pleasure that 
always comes to one who makes two 
blades of grass grow where one grew 
before. Itis the keen pleasure of dis- 
covery, the old pioneer spirit, that is 


something entirely uew and — 


turning from the creating of new 
business projects into new fields of agri- 
culture. These are the new conditions 
in American agricultnre that must be 
met by new means, and the Department 
of Agriculture, through the Office of Seed 
and Plant Introduction, is striving to 
meet these demands. This office, with 
its small appropriation of $40,000 a year 
for the introduction of foreign plants, is 
getting seeds and plants from the 
most remote corners of the world for 
thousands of private experimenters and 
for the State Experiment Stations of the 
country. Over a dozen new things a 
day are entered on the list of new 
arrivals, and these new seeds. or 
plants arrive by mail, express, and 
freight, in quantities varying from a 
single cutting in atin tube toa ton of 
seed of some African or Arabian grain. 


These things are not sent broadcast 
over the country; they cannot be had 
merely for the asking. Hach new ship- 
ment represents a well-thought-out prob- 
lem, for which some preparation has 
been made, and the seed is too valuable 
to be wasted by putting it inthe hauds 
of those who want it merely because it 
costs nothing, or who live in a region 
which the meteorological data in the 
office excludes from consideration as a 
place where the new plant is likely to 
find a congenial home. The new arrival 
goes out to-some experiment station or 
to some one who has satisfied the office 
that he has the necessary means to take 
care of it and the soil and climate in 


which it willbe likely to grow—to ex- 


perimenters, in other words, who have 
demonstrated their ability to try new 
plants. These are chosen from the 
organized institutes of research in each 


. State and by correspondence with private 
individuals. 


AGRICULTURAL EXPLORERS, — 
The securing of these things from the 


ends of the earthis a work that has re- 


quired the employment of exceptional 
men, whose enthusiasm for discovery 
would take them into dangerous places 
and whose training had fitted them to 
tellata glance whether there was ina 
new plant the possibility of its utilization 
in this country. These men have been 
botanists in the main, but not collec- 
tors of dried plants, They have been in- 
vestigators of new crop possibilities, and 
have kept always in view the fact that 
What the country wants is something 
that will grow and be profitable. The 


_ finding of a new species did not distract 


them from the object of their search, 
which was to find the plant, whether 
hew to science or not, that was wanted 
for the improvement of an existing in- 
dustry or the establishment of a new one, 
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The ground covered by these agricul- 
tural explorers has been great, and in 
this work of exploration the office has 
been most fortunate in enlisting the 
personal support of America’s greatest 
traveller, Mr. Barbour Lathrop, of 
Chicagv. Mr. Lathrop, at his own ex- 
pense, condueted his explorations for 
nearly six years into most of the 
promising plant-growing regions of 
the world, taking the writer with 
him in all his travels as his expert. 
With the host of correspondents estab- 
lished during these long voyages, and 
those made by the various agricultural 
explorers that the office itself has kept 
in the field, the machinery of getting 
new plants is better organised in this 
office than anywhere else in the world. 
We have traversed the Russian steppes 
and entered Turkestan ; we have scoured 
the coast of North Africa from the Suez 
Canal to Morocco, visiting oases in which 
no white man has been for twenty-five 
years ; we have investigated the _ in- 
dustries of Italy, Greece, and Austro- 
Hungary: the Valley of the Nile, with 
its host of irrigated crops, has been 
given a thorough study ; Japan, with its 
peculiar and suggestive agriculture, has 
been drawn upon by our explorers; 
India and the Dutch Kast Indies, with 
their wealth of material of value for the 
warmer portions of the country, have 
been touched, bnt not yet explored; 
Arabian. date regions have been visited 
and their possibilities exploited; South 
America have been given a short visit of 
reconnaissance; and Hast Africa, Cape 
Colony. and the Transvaal, Sweden, and 
Finland have been visited but not ex- 
plored, The almost unlimited plant re- 
sources of the Chinese kingdom are being 
probed by a trained agricultural ex- 
plorer, Mr. Frank N. Myer. Hosts of 
things are coming in from his explora- 
tions that we are not yet in a position to 
talk about, since few of them have 
left the cool chambers in which they 
will remain until planting time, in the 
spring. Hardier persimmons and peaches 
from the orginial home of the peach, in- 
teresting new grapes, luscious Chinese 
pears, and hardy bamhoos are on the 
long list of things already en route to 
America. 

A glance at the great plant industries 
of this country shows that they have 
nearly all of them been influenced in the 
past, and are still being changed and 
bettered by the introduction ot new 
plants. 

_ THE DURUM WHEAT INDUSTRY. 

The durum wheat, from which the bread 
of the common people is made in 
Southern EHurope and Russia, was almost 
an unknown thing on our grain markets 
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until 1900; but to-day it is a living 
question in the milling centres of the 
north-west. It is a wheat for the dry 
lands, where the ordinary kinds grow 
poorly or not at all, and it yields so much 
more per acre, and is so much sure a crop 
that, even if it should not bring the 
highest prices, it will pay better than 
the less drouth-resistant species which 
Western farmers have hitherto tried to 
grow on the dry farm lands of the 
Dakotas and Nebraska. 


Custom still fights the innovation of ® 
new flour, and there are people who 
think our bread isin danger of being 
deteriorated by the new introduction ; 
but they are not the well-informed who 
have tasted the full-flavoured durum 
wheat breads of Spain or Italy who 
realize the great and growing future of 
macaroni as a food in this country. 
American-made macaroni, prepared with 
the best of the old American wheats, 
cannot be compared with the delicate 
product of a Gragnano factory. But 
with the culture of this durum wheat in 
America a change is coming, and the 
time may come when we shall ship 
macaroni to Italy instead of importing 
it at the rate of nearly $2,600,000 worth a 
year. This innovation in the great 
wheat industry has been the results of 
the efforts of Mr. M. A. Carleton, who 
was sent to Russia as an agricultural 
explorer of the Office of Plant Introduc- 
tion in 1898 and 1900. The office has dis- 
tributed thousands of bushels of the 
durum wheat varieties gathered by him 
from all the Mediterranean and South 
Russian countries where it is grown. 


THE SMYRNA FIG. 


One of the most fascinating events in 
the history of plant introduction was 
the introduction of the Smyrna fig indus- 
try. The Smyrna fig has always been 
considered the finest fig in the world, 
and beyond all competition; so it was 
natural that progressive Californians 
should wish to see if they could not 
grow it. Orchards were accordingly 
started in 1880. They grew well, but the 
crops of fruit they bore fell to the 
ground when quite green, and it was 
evident that something was lacking to 
make the industry a success. A study of 
fig culture in Smyrna was made, and it 
was discovered that a process called 
caprification was necessary. This con- 
sisted in hanging in the trees of the true 
Smyrna fig the young fruits of another 
variety of figs that are notedible, but 
which contain thousands of microscopic 
wasp-like insects, called Blastophaga, 
These insects creep out of the capritigs 
just at the time when the Smyrna figs 
are in bloom, and, crawling into the 
latter, they fertilize the hundreds of 


small flowers of which the fig is com- 
posed, and, instead of dropping off like 
unfertilized flowers, the Smyrna figs 
grow and ripen. 

The caprifigs were accordingly im- 
ported as cuttings, but again the owner 
was disappointed when the trees bore, 
for it was discovered that they had left 
their tiny insects behind and were worth- 
less. A final attempt was made through 
the combined efforts of the entomologist 
of the Department of Agriculture and 
Mr. W. T. Swingle, of the Bureau of 
Plant Industry, and, in 1899, after nine- 
teen years of effort, Mr. Recding’s 
orchard of Smyrua figs was established. 
It is still the largest in this country and 


has been yielding large crops of delicious” 


fruit. Sixty-five tons was the output for 
1903, and though in its infaney the Cali- 
fornia Smyrna fig industry is already 
supplying a portion of the fig now sold 
in our markets, and these are being put 
up with a cleanliness unknown in their 
native land. 


JAPANESE RICH, 


History tellsus that the first rice in 
this country was introduced into the 
Carolinas in 1695 by the captain of a brig 
from Madagascar, who gave some seed 
to Governor Smith and his friends to 
experiment with, and the result has 
been an important industry. The rices 
which chance introduction had brought 
in were looked upon as the finest in 
quality in the world and were exparted 
to Europe ; but, with the call for a white 
anda more polished product than the 
hand-threshed rice of plantation days, 
came machine-polished rice, and the 
centre of the rice industry was trans- 
ferred to Louisiana and Texas by the 
discovery of artesian wells in those 
States. The machine-polished rice that 
we buy in this country to-day is, as every 
one knows, a truly beautiful thing to 
look at, butas tasteless as the paste that 
@ paperhanger brushes on his rolls of 
wall paper. The leather rollers of the 
machine not only rub off all the fine 
outer layer of nutritious matter, and 
with it the part that gives flavour to 
the kernels, but they often break the 
long, slender grains that characterize 
the famous Cavolina golden rice. , This 
breakage is so great that the Louisiana 
growers begged for assistance, and the 
new Office of Plaat Introduction sent 
Dr. S. A. Knapp toJapan in search of a 
short-kerneled variety that would not 
break in the milling process. To-day Dr. 
Knapp declares that one-half of all the 
rice grown in Louisiana and Texas is the 
Kiushu rice that had its origin in the 
introduction made in 1899. This new 


rice has reduced the breakage from 40 © 
per cent. to 10 per cent., and has at the 
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advised that the Corsicans 
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same time brought into culture a more 
productive rice. It has not done away 
with the pernicious practice of polishing, 
but an interest in the unpolished rice has 
lately been aroused that, it is hoped, 
will lead to the abandonment of a_prac- 
tice which robs the buyer of nearly all 
of the flavouring matter of the rice and 
leaves only the starchy portion. It isa 
disgrace that the most intelligent nation 
in the world should be so ignorant of 
the food value of the crop, on which 
more people live than on any other, 
that they should insist upon having 
their rice made as shiny as polished glass 
beads, although in so doing they are 
throwing away the best part of it. No 
rice-eating people treat their rice as 
wedo, and it is tobe hoped that the 
small markets that have been started 
for the unpolished rice in this city and 
elsewhere will lead to a general propa- 
ganda in its favour. 


THE CORSICAN CITRON INDUSTRY. 


The Corsican citron is better known to 
housewives than to the general public, 
though a failure to put thin shavings of 
candied citron rind into the poundcake 
eyould be quickly noticed by the house- 

old. 


Though no one person eats in a year 
any large amount of citron, yet every 
one eats a little, and the aggregate 
amounts to over 2,000,000 pounds a year, 
almost all of which is imported from 
Italy and Corsica. To assist a progres- 
sive Californian who thought he had the 
right kind of land and aclimate in which 
to grow the Corsican citron, the writer 
was sent tothe birthplace of Napoleon 
by the promologist of the department in 
1894. It was the first time I had ever tried 
to get from a foreign people the plants 
with which to start an industry that 
would eventually remove one of its best 
buyers from the field. and might some 
time lead to the apperance of a rival 
industry. I was nervous and had been 
were not 
inclined to let scions of their fine citron 
trees go out of the country ;so on land- 
ing at Bastia, the port nearest Italy, I 
pushed through to the centre of the 
Island ;and there, in a small mountain 
town perched on one of the characteris- 
tie pinnacles of land, surrounded by 
groves of citrons, I made my mission 
known to the Mayor. 

While awaiting for him to bury one 
of his friends in a neighbouring village, 
I strolled about the place and sought by 
means of my camera to dispel the snspi- 
cions of the crowd that gathered uncom- 
fortably about me. While I stood with 
my head under the black focussing cloth, 
with a young mother and a child posing 
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against the stucco wall before me, I was 
startled by the touch—not too gentle, 
either—of the guarde civile of the village. 
‘“ Vos papiers, svl vous plait,” was the 
curt demand. I replied in Italian that 
I had left them at Bastia, at which 
response, and to the evident delight of 
the crowd, I was marched off to jail. On 
an errand that was not likely to be 
pleasing if explained to the guard, with 
no papers in my pocket, with a captor 
whose very look was enough to terrify 
any one, and ina jail that would rival 
in filthiness any that the Inquisition 
ever had, I think there are few men who 
would not have paled. Seated in the jail, 
with the guard and his wicked-looking 
wife glaring at me, I wasasked to give 
an account of the reason of my visit. 
This I refused to do, but endeavoured to 
find out why an American was arrested 
for taking pictures of the beauties of 
this lovely village. To my surprise, I 
found that I was taken for an Italian 
spy, and the examination of all my 
belongings only served to increase the 
suspicion, for it revealed Italian notes 
on abstruse botanical subjects. For 
hours I fought in poor Italian for a 
release, but not until I found, in a pocket 
that had been overlooked, a Treasury 
cheque for some small amount, and in- 
sisted that this was my paper of citizen- 
ship, did the guard reluctantly let me 
go, and I[ieft the town as quickly as I 
eould, cutting from some citron trees as 
I went, however, enough scions or bud 
sticks to graft a small orchard. 


It was my pleasure, ten years after 
this, to visit in Southern California the 
orchard that was the result of the intro- 
duction of these scions. The industry 
is on a paying basis to-day, and Dr. 
Westlake, of Duarte, has his own factory 
in which he candies a grade of citron 
that he claims is more digestible than 
any now sold on our markets. 


UDO, A NEW JAPANESE SALAD PLANT. 


While there is nothing that has been 
found yet that will compare with let- 
tuce as a salad plant, the Japanese 


have a vegetable that will give a 
welcome variety. In Japan it is as 
common as celery is with us, and 


is so popular that it is canned and 
sent to this country for the use of 
the thousands of Japiznese who live 
here. It is used eooked with Soy 
sauce and in many other ways, yet it 
might never have been introduced into 
America but for the fact that a young 
American girl, Miss Fanny Eldredge, 
adopted the thick, blanched shoots, two 
feet long or more, as asalad. By shav- 
ing them into long, thin shavings, and 
serving with a French dressing, she pros 
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duced a salad with a distinct flavour of 
its own, a crispness that was unusual, 
and a pretty silvery appearance. It was 
found to be a most vigorous grower, 
resembling a soft wooded shrub more 
than anything. The methods of its 
culture were worked out, and seeds were 
obtained and distributed to hundreds 
of private experimenters scattered from 
Nova Scotia to California and from 
Maine to Florida, and the result has 
been that shoots suitable for the table 
have been produced in a dozen places, 
chiefly on the Atlantic coast. It has 
grown almost if not quite as well in 
Washington as in Japan, and has shown 
itself a heavy yielder. Seedlings have in 
one year produced astonishing masses 
of roots, from which quantities of the 
blanched shoots have been grown in a 
dark chamber or under a mound of 
earth. 


THE TROPICAL MANGO. 


Many people think they know what 
mangoes taste like, because they have 
eaten some fruit by that name sold in 
one of the fruit stores of our cities. The 
fruits that are offered now as mangoes 
are unworthy the name, for they are 
from worthless seedling trees and are 
little more than juicy balls of fibres 
saturated in turpentine, while the 
oriental mango is a fruit fit to set before 
aking. It is in fact more richly flavored 
than a peach and has no more fibre. 
The trees grow on poor soil and attain 
an extreme old age. They bear enor- 
mous crops of fruit that make the trees 
look when in full beariug as though they 
were covered with a mass of gold. 


The first introduction of the East 
Indian Mulgoba mango was made into 
Florida by the Office of Pomology in 
1889. From the one tree of the early 
introduction which survived the freeze 
of 1895 has come the new mango craze 
that is now at its height among the 
Florida planters who have suitable soil 
and no frosts or only slight ones. When 
this tree, saved from destruction by 
Professor Elbridge Gale, of Mangonia, 
came into fruit it was a revelation to 
America—to the Western Tropics in fact. 
From this one tree thousands of grafted 
trees are now growing in Florida, and _ it 
will not be long before the mulgoba is 
for sale on ourmarkets. To meet the 
demand for the best mangoes in the 
world, the office has brought young 
plants of the best varieties from every 
region where they are grown, and there 
is now assembled in the green-houses of 
the department the largest and the best 
selected collection of mangoes in the 
world. These are being fruited in 
Florida, and the best will be propagated 
as rapidly as possible for distribution. 


a 


& 
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SPANISH HARD-SHELLED ALMONDS. 


_The Sierras of south-eastern Spain pro- 

duce most of the long, slender kernelled 
almonds which have come so rapidly 
into favour for salted almonds. Cali- 
fornia could produce tnem, as she al- 
ready grows the poorest kinds, the soft- 
shelled, coarser-Alavoured sorts. To get 
these finer kinds—the famous Jordan 
especially—the writer explored the 
almond orchards of Malaga and Anda- 
lusia, and cut scions or grafting wood 
from the best trees; much of this 
material has been used in California 
with success, but the Jordan flowers too 
early, and another expedition must be 
made in search of later flowering kinds 
from the same region to make the hard- 
shelled type a success, or else new regions 
must be found in this country where the 
Jordan will not be caught by the late 
spring frosts. 


BERSEEM, THE EGYPTIAN CLOVER. 


The greatest annual irrigated forage 
crop for culture in regions with mild win- 
tersis the berseem of the Nile Valley. It 
is the crop that the Egyptian fellah, or 
peasant, has depended upon for centuries 
as a_ soil improver and as a plant on 
which to pasture his cattle and other 
animals of the farm. Planted in the 
late autumn, it grows so rapidly that 
before the next Juneit will yield four 
cuttings of a most nutritious fodder that 
may be pastured upon, fed green, or 
made into hay. No other plant known 
should be so well suited to grow in those 
newly-opened up, irrigated regions of 
Arizona and California whenever the 
settlers learn to grow high-priced annual 
crops instead of alfalfa, which is the 
main plant industry in that region now. 
Berseem will not come into competition 
with alfalfa, for itis an annual, while 
alfalfa is a perennial, and therefore not 
suited to grow in rotation with crops like 
cotton, melons, or other annuals. The 
trials so far made with berseem are en- 
couraging, and the plant has seeded at 
various places in California, and acre 
plots of it have been grown. 


THE DATE PALM INDUSTRY. 


The transfer from the great deserts of 
the old world to those of the new of the 
unique date industry is an accomplish- 
ment of which the Government may well 
be proud. Itis something that private 
enterprise would not have undertaken 
for decades to come, and the name of 
Mr. Walter T. Swingle will be always 
associated with this new industry. 
Though the attention of the public was 
first attracted to the possibilities of 
growing the foreign date palm in this 
country through chance seedlings that 
bore fruit, and through an early intro- 
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| duction of the pomologist of the depart- 


ment, it was the exploration trip of Mr. 
Swingle to the Desert of Sahara in 1899 
that first proved the feasibility of start- 
ing commercial date plantations in Ari- 
zona and California. Krom the time 
when the first large shipment of palm 
suckers reached the south-west until the 
present, the Office of Plant Introduction 
has had an explorer in some one or other 
of the great date regions of the old 
world, gathering plants for the Govern- 
ment Plantations. To-day the list of 
introduced varieties numbers over 170, 
and more than-3,000 palms, large and 
small, have been imported and_ planted 
out. The best sorts from the Egyptian 
oases, selected kinds from the valley of 
the Tigris, the famous dates of southern 
Tunis, aud even the varieties from 
uncivilised Baluchistan, have been 
gathered into what can proudly be 
called the best collection of date varie- 
ties in the world. This search through the 
deserts of the world has revealed the fact 
that the dates of ourmarkets are only one 
or two kinds of the host of sorts known 
to the true date eaters, the Arabs, and 
that those we prize as delicacies are by 
no means looked upon by the desert- 
dwellers as their best. The search has 
brought to light as well the hard, dry 
date, which Americans do not know at 
all, and which they will learn to _ap- 
preciate as food, just as the Arab has. 
Already, Egyptian and Algerian im- 
ported palms have borne and ripened 


fruit, and many persons in close touch 


and sympathy with the work have sam- 


pled the fruits of the newly-introduced 


industry. 
To all of us who have seen the date 


' palm forests of the old world deserts, and 


who have followed the progress of the 
experiments in this country, the land- 
scape of the deserts of Arizona and Cali- 
fornia will not long be thought of with- 
out the presence of these stately plants 
that have so much that is biblical and 
ancient about them. 


THE CAROB TREE OR ST. JOHN’S BREAD. 


No tree of the Mediterranean region is 
more beautiful than the Italian carubo, 
the carob or St. John’s bread of the 
English. In Sicily itis under its shade 
that the tired tourist stops to rest, and 
in Spain it is the orchards of the alga- 
roba that attract his attention by their 
dark green foliage and picturesque form. 
Few realize that this tree is seldom 
planted for its shade or for its landscape 
effect, but for its pods. 


These are borne in profusion and are 
most highly prized as fodder. There 
are carob-sellers in Spain, just as there 
are barley-buyers here, and these sellers 
export their carobs to this country in 
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large quantities. The thick brown pods 
are full of a sweet honey-like fluid that 
runs outif you break them open. Cattle 
and horses are exceedingly fond of them, 
and children eat them, too, even in this 
Jand of cheap candies. Their nutritive 
value is high, so high in fact that’a Wis- 
consixy manufacturer makes one of the 
best calf foods on the market out of them. 
The carob has already found a home 
in our West, and there are fruiting trees 
near Los Angelos to prove that it has 
come to stay. 
EGYPTIAN COTTON INTRODUCTION. 
America is the greatest cotton-produc- 
ing country in the world, but neverthe- 
less over 112,000 bales of cotton were 
imported from Egypt in 1899. There are 
distinctly different kinds of this great 
staple, and the Egyptian cotton supplies 
a different demand from the so-called 
upland cotton of this country. It is a 
variety with a long, very silky and 
crinkly fibre of a light brown color, and 
has been found better than the upland 
for the manufacture of stockings and 
underwear, and for mixing withsilk. It 
is not the equal of the Sea Island cotton 
that is grown on the islands off the 
Atlantic coast, but the area in which the 
Sea Island varieties can be grown is 
very limited and the suppiy disposed 
of at fancy prices. It was thought that 
the Egyptian cotton might be success- 
fully grown in the South, and numerous 
attempts to introduce it have been made 
by the Department ; but while the plants 
grew well, they proved poor yielders, 
and their culture has been abandoned, 
although Dr. H. J. Webber has since 
made a large quantity of hybrids be- 
tween this Kgyptian cotton and the up- 
land sorts, and these are more promising. 
In the great Colorado River valley, 
however, which is the American Hgypt, 
and has its dry, mild climate, its itri- 
gation systems, and its long growing 
season, the Egyptian cotton promises 
much. There fields of it ‘have been 
grown that resemble in almost every 
way the great fields along the Nile, and 
with the rapid increase in population 
that is taking place along the Colorado 
River will come the demand for this, the 
great. money-making crop of Egypt. 
ALFALFAS FROM TURKESTAN AND ARABIA. 
From many standpoints alfalfa is the 
greatest forage crop in the world, and 
when its immense money value is con- 
sidered the importance of a_ better 
variety, that costs no more to grow than 
the ordinary one, becomes apparent. 


It found its way into this country 
probably from Asia Minor or Arabia 
through the round-about way of Chile, 
Since its introduction by the Friars in 
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the fifties, its culture has spread, until 
the area covered by it is over 2,000,000 
acres. 


With the thought that there was no 
reason why this Chilean alfalfa should 
be the best in the world, Mr. N. E. Han- 
sen, the first explorer of the office, 
brought home with him seeds of alfalfa 
which he found on his exploring trip to 
the steppes of Siberian and Russian 
Turkestan. 


It is only grown there iu small patches, 
that are cut with sickles in a most pri- 
mitive fashion. Distributed in large 
amounts, this seed has proven to be of a 
variety more resistant to drouth and 
alkali than the ordinary kind, and it is 
now being grown in acre areas in many 
parts of the West. While in Arabia 
three years ago the writer found aad 
imported seed of an alfalfa which the 
Arab date-growers cultivate, and this 
has made such an unusual growth in the 
irrigated regions of the south-west that 
the farmers think they can get an extra 
cutting of hay from it each season. 


THE MALIN HORSERADISH FROM BOHEMIA. 


Horseradish culture in this country 
has been generally neglected. Until the 
introduction by the Office of Plant Intro- 
duction of the famous Malin horseradish, 
only one sort, the common American, 
was known. In a little village near 
Vienna the best horseradish in the world 
is grown. There are two or more other 
sorts that are recognized in the markets 
of Europe, but although sold as larger 
roots, these are not so fine flavoured nor 
so crisp as the Aaliner Kren, as it is 
called. The methods of the Malin pea- 
sants, too, are superior to those prac- 
tised in America, and it was thought at 
one time that to this ditference in method 
of cultivation rather than to the variety 
itself was to be attributed its superiority. 
The introduction of the Malin roots, 
however, has proven that it is a superior 
kind. In New Jersey, at Edgewater 
Park, one of the first men to get the 
roots grew over six acres this season. 
Though he had on the same kind of soil, 
and adjoining the plant where he eculti- 
vated the Malin, the American sort, it 
yielded a ton of roots more than the 
native kind, was several weeks earlier in 
coming to maturitv, thus commanding a 
higher figure in the early season, and 
produced a larger, more regular root, 
These favourable characters combined 
have made the Malin horseradish a much 
better paying one than any other, 
netting the planter $100 an acre more 
than the American, 


This is a small industry, it is true, but 
in asingle country in that State it has 
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grown from the production of a few 
hundred pounds a year to that of more 
than 1,000,000, which means a decided in- 
crease in five years in the earning power 
of a community. 


THE MANGOSTEEN FROM THE MALAY 
ARCHIPELAGO. 


Thereis notin the whole range of fruits 
a single one that surpasses the tropical 
mangosteen in delicate flavour or in 
beauty; and yet, because the West 
Indies do not grow it, Americans who 
stay at home cannot taste it. Trees, 
few in number, it is true, are now grown 
in Jamaica, Trinidad, and even in Hawaii, 
but the propaganda in its favour has not 
yet been made, aud we are now pusbing 
an investigation to establish it as a new 
industry in Porto Rico, Hawaii, and on 
the Panama Canal Zone. The mangos- 
teen has a poor root system, and it is one 
of the lines of research we are following 
to find among the near relatives of the 
species a form that has better roots and 
will serve as a stock upon which to graft 
the more delicate mangosteen. The 
genus to which this wonderful fruit be- 
longs has at least fifteen edible species 
in it, few, if any, being known to those 
who have not made thema special study. 
It has a beautiful white fruit pulp, more 
delicate than that of a plum, and a 
flavour that is indescribably delicate and 
delicious, while its purple brown rind 
will distinguish it from all other fruits 
and make it bring fancy prices wherever 
it is offered for sale. 


THE TUNA, A FRUIT AND FODDER PLANT 
FOR THE DESERTS. 


The prickly pear, or tuna, is a fruit 
that all those who have been ‘in Mexico 
or Italy, or who have visited southern 
Spain have seen and perhaps tasted. 
Few, probably, have thought that this 
fruit was the product of a cactus that 
would grow in the dry deserts where 
scarcely anything else will live, and pro- 
duce fruit on which men can live. It 
furnishes a fodder for cattle, too, that 
though not of the best, is at least good 
enough to make it worth while to culti- 
vate it in the old world, and in the new 
it has been utilized by burning off the 
sharp spine native in Mexico, bat intro= 
duced into the Mediterranean region and 
into South Africa at a very early date, 
it has developed astonishingly there, and 
itis from these parts of the world and 
from Mexico that we are getting for Mr. 
Griffiths, the opuntia expert of the De- 
partment, all the different varieties. 
These he is growing in special gardens 
in California, and it issafe to say that 
he has already assembled there the 
largest collections of these plants 
of the world. 


ies 
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The newspapers have quoted Mr. 
Luther Burbank as claiming to be the 
originator of the spineless cactus. I do 
not think that he claims this, but he 
does think that the so-called spineless 
forms that the Office of Plant Introduc- 
tion has brought in are not perfectly 
spineless, and that he can by breeding and 
selection remove every vestige of the 
long spines, and also the almost micros- 
copic spicules that are even more objec- 
tionable than the spines, or at least 
quite as much so. 


What some of the possibilities of the 
opuntia are Mr. Spillman, of the Depart- 
ment, has described in a lecture before 
this Society. The situation is one of the 
most fascinating in the whole range of 
plant breeding. Here is a tremendously 
variable desert plant that can be grown 
where other plants die; one that can be 
grown from cuttings as easily as a be- 
gonia; one that yields enormons crops 
ofa fruit that is so nutritious that in 
Tunis, Morocco, and South Africa the 
natives live on it for months at a time. 
Though it is so full of seeds that the 
American fails to appreciate it, it isa 
fruit of which there are in existence 


‘almost entirely seedless varieties from 


which superior seedless forms can be 
made; a plant the joints of which are 
already used for fodder by burning off 
the spines, making it of value even in 
the wild state, and of which there are 
nearly spineless forms now in cultivation 
in Tunis, Aregentina, and Southern 
Spain. Add to this the fact that it is 
a tremendously rapid grower when given 
water, and that practically nothing has 
been done to improve it, and the great 
possibilities of the plant become ap- 
parent. 


THE CHAYOTE, A NEGLECTED WINTER 
VEGETABLE. 


Unless assisted, it takes a long time 
for even good vegetables to become 
popular. If one could patent them and 
control the supply, men would take 
these new things up and push them, just 
as they have new breakfast foods, of 
which they can control the processes. But 
a new vegetable! What man of moderate 
means wants to spend al! the: time and 
money necessary to advertise it, only to 
find that his neighbour has waited for a 
market, and when such has been created 
has gone into the sulture of the new 
vevetable on a big scale and is under- 
selling him ? 


The chayote is one of many such neg- 
lected opportunities. {t is a cucumber- 
like vegetable, borne on a vine which 
can be trained over a trellis just like a 
grape-vine. It bears large crops of fruit, 
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as many as 500 to the vine. It is a peren- 
nialand does not have to be planted every 
year, as the cucumber does, but goes on 
for years producing larger and larger 
crops. The fruit keeps excellently, and 
as late as March can be sent to the north- 
ern markets. Its roots are edible, its 
young stems as tender as asparagus, 
while its fruils can be prepared in 
twenty ways or more. The plant adapts 
itself to culture under glass and bears 
fruits there, even in the North, though 
its natural home isin the West Indies, 
and it will not be a profitable outdoor 
eulture north of the Carolinas. 


With all these points in its favour, 
which were first called to the attention 
of the American public by Mr. O. F. 
Cook in «a bulletin of the Department, 
and with the further fact that it has 
been for years a favourite vegetable 
among the creoles of New Orleans, 
there are to-day none of these vege- 
tables to be had on our northern 
markets. 


To bring its good points to the atten- 
tion of those who are looking for new 
things, the writer introduced it to Mana- 
gers Hilliard and Macormick, of the 
Waldorf-Astoria,and the Bellevue-Strat- 
ford hotels. These men, whose business 
it is to cater to the jaded appetites of 
the rich, have pronounced it an excellent 
thing, have invented new recipes for 
cooking it, and have putit for the first 
time on their menus. é 


If a small demand is once created in 
our great cities for this new vegetable, 
that tastes like a combination of a de- 
licate cucumber and a squash, with 
more firmness than either, there will be 
created a new industry for the South 
that will grow as the tomato industry 
has grown and support people by its 
yearly earnings. 


PLANT PROBLEMS NOW IN 
OF SOLUTION. 


The work of Plant Introduction is not 
theoretical, but practical in character. 
Its operations are carried on in those 
places where it is needed, and the prob- 
lems are suggested by practical men. 
Some of the problems which the Depart- 
ment is now working on are: the finding 
of paying crops for the abandoned rice 
farms of the Carolinas; the securing of 
some profitable plant culture for the 
unemployed hilly regions of North Caro- 
lina and Georgia; the improvement of 
the brewing barleys of the country; the 
fitting in of new crops into the arctic 
agriculture of Alaska; the starting of 
new industries in our tropical posses- 
sions; theincreasing of the fertility of 
the California orchard soils; the intro- 
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ducing of hardy fruits into the North- 
west ; the substituting of a valuable for 
a worthless cane in the cane brakes of 


the South; and the exploiting of a 
drouth-resistant nut plant for Cali- 
fornia. 


The planters of the Carolinas must 
have a new crop to grow onthe rich 
rice lands that are no longer profitable 
for rice culture since the great Louisiana 
and Texas rice fields have been opened 
up. The Office of Plant Introduction 
has suggested the trial of the Japanese 
matting rush as likely to be a pro- 
fitable one on these areas; and is plant- 
ing thousands of seedlings of the plant, 
and watching them carefully to see how 
expensive their cultivation will be. It 
is also experimenting with a new root 
crop on the cheap sandy lands of the 
region as a possible substitute for the 
frish potato, which will not grow on 
that soil. 


There are also thousands of unem™ 
ployed acres of hilly lands in the Caro- 
linas where the conditions are good for 
the culture of the Japanese plant from 
which the finest writing paper in the 
world is made, and the Office has intro- 
duced and planted there thousands of 
these plants to see if they will not 
develop into an industry which will 
utilize these great waste areas. 


The barley growers of the country are 
growing millions of bushels of grain for 
the brewers, but among the hosts of 
so-called varieties that are recognized on 
the grain markets not one is a pure race 
or breed. The Swedes have long since 
found the use of pure barleys of great 
advantage to the brewers, and their 
plant-breeders have created pure types. 
The Department has imported these, 
and they are now on extensive trial by 
the best barley-growers in the country. 


Alaska, with its cool, short summeis 
and extremely cold, long winters offers 
new problems for Plant Introduction. 
The crops cultivated by the farmers of 
the great plains are accustomed to a long, 
hot summer, and when tried in Alaska 
they are caught by the early autumn 
frosts before they are half ripe. To 
meet these new conditions, Norway, 
Sweden, and Finland have been drawn 
upon for grains and vegetables, and the 
most successsful oats grown in Alaska 
to-day are the Finnish black oats that 
were introduced by the Office of Plant 
Introduction. 


For the tropical regions of Porto Rico, 
Hawaii, the Philippines, and the Panama 
Canal Zone, there are hosts of new possi- 
bilities open. The sisal fibre importa- 
tions from Mexico costs this country 
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over $16,000,000 a year, and we propose 

to demonstrate on a practical seale that 

the sisal plant will grow in Porto Rico 

and supply a share, at least, of the thou- 

sands of miles of binding twine which 

Caen entern farmers use in their harvest 
elds. 


There area host of new fruits which 
are common in the oriental tropics and 
which would quickly win their way to 
popular favour on our markets, waiting 
to be brought in and made into thriving 
industries. To run-down coffee varieties 
need new strains to invigorate them, 
and it is a possibility that the wild 
coffees of Abyssinia which Consul Skin- 
ner has secured for the Department will 
bring this about. There are new root 
crops like the taro, the yautia, and the 
tropical yam that are almost unexplored, 
so far as their possibilities as food for the 
white man are concerned, and whose 
excellent qualities and remarkable yields 
put them in the same rank with the 
potato. : 


THE CURIOUS PROPERTIES OF THE > 
FENUGREERK. 


The great fruit-growers of the Pacifie 
slope, with their thousands of acres of 
clean tilled orchards, have ~been search- 
ing for a cover crop that would increase 
the fertility of their lands and add the 
necessary humus or vegetable matter to 
it. We have found this for them in the 
shape of leguminous plant that inhabits 
the Mediterranean region—the fenu- 
greek. The seeds of this plant, curi- 
ously enough, are eaten by the Jewish 
women of Tunisin order to make them 
fat, and no young Jew in that region 
could think of marrying a girl until the 
use of this grain had increased her 
weight to the tashionuble figure of 250 or 
300 pounds. The seeds form a part of 
the expensive condition powders that 
stock-men use to prepare their stock for 
the fat-stock shows, and it was for this 
purpose that our explorers introduced it 
in the first place. 


For the great North-west, where fruit 
trees are killed every winter and none 
but the hardiest kinds will grow, the 
explorers have brought in from Russia 
the hardy Vladimir cherry and forms of 
the Siberian crab apple, with the hope 
of at least starting some types of fruit 
that will be hardy there. . 


“The ‘‘cane breaks” of the Southern 
States are thickest of an American bam- 
boo whose stems are so brittle that they 
are worthlessin arts. Shipments of the 
Japanese timber bamboo, from which the 
thousand and one beautiful Japanese 
things are made, ‘have been imported 
and are being tried in those areas to see 
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if they will not grow there and occupy 
land that to-day is the ranging ground 
of wild-hogs and half-wild cattle. 


A DROUTH-RESISTANT NUT. 


Thousands of acres of almond orchards 
in California have been unprofitable be- 
eause the rainfall is too light in the re- 
gions where the orchards have been start- 
- ed; and to get a more drouth-retistant 
nut plant for these areas the pistache 
from the Levant has been brought in, 
and there are now being set outat various 
places in California small pistache orch- 
ards, the pioneers of the new pistache 
industry, that will some day make this 
delicious nut as common as the almond 
is, not:as acolouring and flavouring 

material for ice creams, but as a nut for 
the table, to serve as salted almonds are 
now. Mr. Swingle, the enthusiastic in- 
troductor of this nut, has searched 
throughout the world for all the pistache 
species that can be found, some to use as 
stocks and others to breed from, and 
there is every prospect that he will 
succeed in introducing into the arid re- 
gions of the South-west an entirely new 
nut industry. 


_These are some of the many problems 
that the Government enterprise of Plant 
Introduction is engaged in solving. 


They are problems that private enter- 
prise will not naturally undertake ; they 
are problems that concern the wealth- 
producing power of American soil; they 
are problems that the Government has 
shown its ability to solve in a manner 
involving an insignificant outlay of the 
public funds, They encouraged the pro- 
duction of food and other products that 
we now import from other lands, and 
they concern the establishment of farm 
industries which, for generations to 
-come, will support hundreds of thou- 
sands, perhaps millions, of American 
citizens.— The National Geographic Maga- 
zine, Washington, Vol. XVII., No. 4, 
April, 1906. 


[This is the only satisfactory way of 
plant introduction now-a-days. All the 
* obvious” introductions have been made, 
and it is the work of a travelling 
specialist to find new things in appreci- 
able quantity.—ED.] 
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THE POSSIBILITIES BEFORE THE 
AGRICULTURAL SOCIETY: ITS 
BOARD, AND BRANCH ASSO- 

CIATIONS, IF JUDICIOUSLY 
WORKED. 


(Paper read by the Hon. Mr. J, Fergu- 
son, C.M.G., at the Meeting of the Board 
of Agriculture on 9th March, 1908.) 


1. AGRICULTURAL COMMISSION OF 1899. 
—In 1899 H.E. Sir West Ridgeway ap- 
pointed a Commission, under the pre- 
sidency of Mr. Justice Laurie, to enquire 
into, and report on, the advisability of 
establishing a Department of Agricul- 
ture. The Chairman and a minority of 
members reported in favour of the 
establishment of such a Department and 
the appointment ofa Director of Agri- 
culture, to be assisted by an Advisory 
Board. The majority, including all the 
Ceylonese members, Dr. Willis and Mr. 
A. F. Broun, Conservator of Forests, 
were opposed toa new Department, and 
favoured the appointment of a Board of 
Agriculture, with a member of the Exe- 
cutive Council as Chairman to be in close 
touch with all the Government Agents 
and Assistant Government Agents, as 
well as the staff at Peradeniya. In 
favour of the establishment of a Central 
Agricultural Board with Branch Provin- 
cial Boards, all to be assisted with 
scientific advice (in preference to an 
Agricultural Department and Director 
of Agriculture), very strong opinions 
were expressed in 1899 by such ex- 
perienced Government Agents as the late 
Messrs. F. C. Fisher, H. Wace, Allanson 
Bailey, R. W, levers, and Messrs. Evan 
Byrde, G. A. Baumgartner and G. M. 
Fowler. 


2. THE SLARTING OF THE AGRICUL- 
TURAL Society.—Nothing was done 
until, on the 17th October, 1904, the 
Ceylon Agricultural Society was founded 
by Sir Henry Blake, and a Board of 
Agriculture formed on a very wide 
official and unofficial basis. {[ need not 
reter to the past working of this Board 
further than to say that, in my opinion, 
a great mistake was made when organis- 
ing Branch Societies in the different 
provinces and districts, in not putting 
the same under the direct control, as 
Presidents, of the several Government 


Agents and. Assistant Government 
Agents. It is when these officials have 
taken an active interest--as in the 


Badulla, the Trincomalie, the Vavuniya 
and Mullaittivu, the Colombo, Kegalle, 
Matale and Nuwara Eliya branches—that 
most benefit has been secured through 
the working of the Society. 
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3. WHy A CENTRAL BOARD Is NECES- 
SARY.—It may be asked, if this is the 
case, why there should be a Central 
Board (or a Society) at all when the 
Revenue Officers could carry on agricul- 
tural improvements with the direct 
sanction and aid of the Executive 
Government. To answer this I have 
only to mention what was made abun- 
dantly clear by the Commission of 1899— 
that the great drawback to agricultural 
improvement in the native districts 
during the past century has been the 
want of continuity, the want of some 
one Central Board and officers to take 
cognizance of what has been begun in 
each district, and to see thatif Experi- 
mental Gardens, Agri-Horticultural Ex- 
hibitions, Garden Produce Shows, head- 
men’s or leading residents’ gardens with 
experiments in new products—pepper, 
cacao, tobacco, ete.—are once introduced, 
the same should, if at all possible, be con- 
tinuously or permanently carried on, or 
good reasons given why any such experi- 
ments should be dropped. It was shown, 
for instance, that often, through the 
interest cf a particular District Revenue 
Officer, a start had been made with a 
new product or industry, or an old 
industry had been revived and improved 
—and how considerable progress had 
been made—during five or six years 
of a particular local administration 
through the Agents’ or their Assistants’ 
influence over, and pressure upon, head- 
men and cultivators. But that, whena 
successor came with no taste for agri- 
cultural improvements, the experiments 
get neglected and the progress was lost. 
Promising Experimental Gardens have 
been begun, in which, if accompanied by 
periodical district Shows and all duly 
reported on and recorded in the annals 
of a Central Board, there would be some 
hope for continuity; butin not a few 
cases these have been abandoned. An 
experienced Bevenue officer has said to 
me in years gone by: ‘‘ Our stations are 
full of the neglected sites where one Re- 
venue Officer started an experiment in 
new products or a regular Experimental 
Garden and his successor let it die out.” 
The existence of judiciously managed 
Local Branches of a Central Agricultural 
Board are calculated to counteract such 
want of continuity; and not only so, but 
to secure some measure of uniformity 
all over the Island in respect of agricul- 
tural improvements, through the publi- 
city given to periodical or _ special 
reports, and the notice taken of the 
same from time to time at the Board 
meetings. If evera spirit of emulation 
in agricultural improvement and_pro- 
gress is to be fostered among the Dis- 
trict Headmen or leading agriculturists 


it must be 
through an agency of this kind. 


in the native districts, 


4. AGRI-HORTICULTURAL SHows.— 
Take the one item of Agri-Horticultural 
or Produce Shows, and if a Board of 
Agriculture and its Branches did noth- 
ing else but secure the systematic estab- 
lishment of such Shows throughout the 
different provinces and districts, it 
would, in my opinion, be doing a notable 
work which could not fail to tell on the 
agricultural enlightenment and advance- 
ment of the people. Not only so, but 
such district gatherings and Shows 
should provide a subject of general inter- 
est and even amusement to the people. 
The British Government in Ceylon, as 
nas frequently been remarked, has done 
far too little to encourage sports and 
pastimes of an innocent nature among 
its native subjects, and, as a conse- 
quence, ‘“‘to have acase in Court” and 
to dance attendance once a month, or 
once a quarter, at the nearest judicial 
court has been regarded by families and 
villagers as the nearest official provision 
afforded them for a holiday. One of 
the most successful Agri-Horticultural 
gatherings ever arranged in Ceylon was 
by the late Mr. Baumgartner at Matara 
in 1889 where, following on the Show of 
Products and Stock and the distribution 
of prizes, there came a series of native as 
wellas Western games with due rewards 
to winners which, with the medals, 
money and certificates for produce 
prizes, sent the country-folk back to 
their villages far better contented with 
their rulers and themselves than prob- 
ably they had ever been before. The 
chief provincial capitals and minor sta- 
tions should each have such a Show and 
holiday time once a year, if possible, 
or neighbouring districts might alter- 
nate; while the less populous districts 
could have Shows and gatherings on a 
more moderate scale. As to the advant- 
age of thes? we can see what Govern- 
ment Agent Evan M. Byrde wrote from 
Anuradhapura Kachcheri on June 30, 
1899 :—‘‘ Since the inauguration of Garden 
Products Shows in this Province, the im- 
provement in the growth of fruit and 
vegetables is very marked, and now 
what is needed is fresh stocks of seed 
and an established Board of Agriculture 
to keep up the interest in this useful 
work. I may add that during this 
month I have held three Garden Pro- 
ducts Shows in the Province, and the 
result far exceeded my expectations ; in 
fact, all who attended these shows, 
including even the villagers, expressed 
astonishment at the large number of 
exhibitors and exhibits, and in very 
many cases the exhibits were very good 
indeed.” This is sufficient proof of what 
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can be done with the help of chiefs and 
headmen, and some encouragement to 
the people by the distribution of seed 
and of suitable prizes. 


Mr. F. R. Ellis, when Government 
Agent for the Western Province, advo- 
eated Agri-Horticultural Shows to be 
regularly carried on as efficacious in pro- 
moting agricultural improvement, and 
that substantial aid should be given to 
local Committees. Other revenue offi- 
cers (past and present) who have 
favoured the holding of Shows are :— 
Sir Chas. Layard, Sir Frederick Saun- 
ders, Messrs. Wace, Davidson, Le Mesu- 
rier, White, Bartlett, Bowes, Vaughan 
and Stevenson. 

Isee that Agricultural Societies and 
Agricultural Boards in other Colonies do 
all in their power to promote Agri-Horti- 
cultural Shows at all likely centres, and 
more especially is this the case in the 
West Indies and osritish Guiana. I 
would draw attention to the following 
-extract from the Presidential Address of 
Sir Daniel Morris, K.C.M.G., before a 
recent West Indian Agricultural Con- 
gress :—‘‘ The best results are probably 
obtained where the Shows are held in 
the country districts, and not necessarily 
in the chief town of the Colony. By 
such means, the interests of cultivators 
in the out districts is enlisted, and the 
stimulating influence of the Shows is 
spread over a wider area. It isa matter 
of satisfaction to learn that some thirty 
Agvi-Horticultural Shows and Fairs have 
been heid in different parts of the Island 
since the inauguration of the Agricul- 
tural Society at the end of 1904; but I 
think there ought not be fewer than 15 
to 18 each year, large or small, consi- 
dering the number of revenue districts 
in the Island, and I think certainly that 
a portion of the funds granted by Gov- 
ernment for the promotion of Agri- 
eulture cannot be better spent than in 
helping—where help is needed—to estab- 
lish such Shows and to make them a 
success. At all such Shows, prizes— 
medals, or small sums of money—should 
be offered by the Society for competi- 
tion, and I would also wish to see special 
annual recognition, in some suitable 
form, of the individual who, in all the 
Island, has done most in a practical way 
to further the objects of the Society in 
Agricultural progress or improvements. 
The further employment of good men as 
Agricultural Instructors, as is done in 
the West Indies, is very desirable. 
These men, if properly trained and in- 
structed themselves, could do an immense 
amount of good to the native agri- 
culturist as peripatetic agents of the 
Society in lecturing, conversing, explain- 
ing, enquiring and demonstrating as 
they go about the country. 
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5. JUDICIOUS GRANTS DESIRABLE.— 
Another judicious way of expending the 
grant of public money which the Society 
receives from Government should be for 
the Board to arrange for a supply of 
seeds and plants to the Kachcheries, 
Branch Societies, and Agricultural 
Schools, the Secretary obtaining the 
same periodically from the Botanical 
and Experimental Gardens and from 
other local and foreign sources. I would 
also strongly recommend that the Board 
have power to make small loans, in 
money or seed or plants, where good 
security is furnished, with the view of 
trying a new product, or one which is 
new in a certain district, though its suc- 
cess has been approved elsewhere. 


6. PRIZES OR BONUSES FOR HOME InN- 
DUSTRIES.—This Board, if itis empowered 
to offer encouragement or aid to village 
pioneers on modern methods, by means 
of prizes or bonuses, can do much towards 
establishing home-indrstries that are 
flourishing in other parts of the tropical 
or sub-tropical world, and may this again 
be the means of superseding and pre- 
venting idleness that nearly always 
breeds mischief, 


7. PEPPER AS A VILLAGE INDUSTRY.— 
The officers of the Dutch Government 
did all in their power to promote a great 
industry in pepepr-growing among the 
Sinhalese, and they were so successful 
in the Kegalla and Matara districts that 
the export of pepper was in Dutch times 
of more importance than that of coffee. 
Ido not see why, with due continuous 
encouragement, the growing of pepper 
as a village industry should not be 
revived and greatly extended. There 
are other similar products which might 
be mentioned asindeed Dr. Willis has 
done from time totime. And in to-day’s 
Progress Report mention is made of 
Cotton and Ground-nuts in a favourable 
light. Ground-nuts in four years have 
been cultivated to as much as 80,000 
acres in Burmah. In 20 years in Natal 
the industry in Black Wattle (for tan- 
ning bark) introduced from Australia, 
has covered an area of 100,000 acres. 


8. APICULTURE AND SERICULTURE FOR 
THE VILLAGERS.—In connection with bee- 
keeping and sericulture, prizes should be 
offered after a judicious fashion, to en- 
courage the introduction of such new 
industries into certain districts. The ex- 
ample of the late Mudaliyar Jayatilleka, 
who was a very successful bee-keeper in 
Kurunegala, could surely be followed by 
other village headmen or unofficial dis- 
trict residents, under the stimulus of a 
Society’s medal to be handed by H. E. 
the Governor. And just as lace-making 
in many villages and girls’ schools has 
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become an important and profitable in- 
dustry for hundreds if not thousands of 
families within, mainly, the past twenty 
years, so may, it be possible to make 
Sericulture a village industry, when once 
a fair start is made and its profitable 
results shown, The Agricultural Society 
has indented for a disintegrator and 
washing machine to treat cocoons of the 
Eri silk worms, and Mr. Jas. Whitehead, 
who is now at home has selected the 
machinery. This type of machine is used 
at home for treating ‘‘ silk waste,” which 
is utilised subsequently forspinning. The 
disintegratorand washing machinery will 
be able to deal with large quantities in 
a short time, and with its introduction 
offer better prices for Eri Cocoons and 
sericulture developed by the Society. 


8a. PATRIOTISM AND PUBLIC SPIRIT. 
—I was reading the other day that in 
olden times in Southern India it was the 
custom for the local village or district 
‘““banker” to ease his conscience, and 
seek the blessings of posterity by lavish 
expenditure on the provisions of water 
and shade for the benefit of his village. 
The custom is said to have fallen into 
abeyance, through theState taking Sani- 
tation, Forestry and Irrigation into its 
charge. But it is alleged that the 
motive, whether we call it publie spirit 
or private charity, which inspired these 
“‘benevolences” is not dead, and if it 
could be brought forth once more into 
active operation, its effect on the pro- 
motion of agriculture might be of great 
importance. In Ceylon, leading village 
residents, landholders or headmen are 
generally ready to give themselves a 
great deal of trouble in trying proposals 
for improvement, or the introduction of 
new products, if they feel that consti- 
eiteee authority even through a Board 
of Agriculture, patronised and approved 
by Government, is ready suitably to 
recognise their efforts. Special medals 
of some value might be provided and 
awarded in exceptional cases. 


9. MARKETS FOR PRODUCE AND STOCK, 
—Another way in which the Society can 
occupy itself usefully is by aiding Local 
Branches with information and assist- 
ance towards securing a regular and 
satisfactory market for their produce 
and stock. Theefforts of Mr. Brayne, 
A.G.A., as Chairman of the Vavuniya 
Branch, in establishing «a Co-operative 
Forwarding Agency for his district 
is a case in point. This provision of 
market—says Dr. Willis—is one of the 
most important duties that can come 
before a local agricultural society ; estab- 
lished products—such as tea leaf, cacao- 
pods, rubber—can be sold to the nearest 
estate, not so with fruits, vegetables and 
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live stock. In Jamaica the Board of 
Agriculture has inaugurated a Prize- 
holding Scheme which I find has only to 
asmall extent been adopted locally (e.g., 
Jaffna, Ambalangoda and Telijjawila) 
and might well be extended. I read that 
the scheme in Jamaica has proved to 
be of the greatest help to the Instructors 
in enforcing their lessons. ‘Che object is 
the encouragment of cultivation on 
homesteads, and takes the house and 
sanitary condition into account in the 
seale of points allowed. The progress is 
thus noted—permanent crops 30, catch 
crops 15, fences, gates and general con- 
ditions 15, live stock 20, house 10, sani- 
tary condition 10. A great deal is also 
possible in the collection of suitable 
information from Europe, India and 
elsewhere, on all subjects likely to 
enhance the usefulness of the Society, a 
work which of course has already been 
in progress during the past three 
years, 


10. Co-OPERATION.—The subject of Co-— 
operative credit societies and loan banks, 


as worked in Europe, India and the West 
Indies, deserves to be fully studied and 
their practical application to local con- 
ditions thought out by members of the 
Board. So far, a beginning of co-oper- 
ation in the matter of seed and manure 
supply has been reported in the Review 
of its work last year issued by the 
Society, but this has been limited to two’ 
or three local branches. It is much to be 
desired that the Board itself should take 
the initiative in this matter. To-day’s 
Progress Report indicates a successful 
district experimental Co-operative Bank. 


11. OFFICIAL SYMPATHY AND Co- 
OPERATION AS MUCH REQUIRED AS 
MonEy.—Government has made what 
may beconsidered a handsome annual 
grant to the Society, if it is properly 
utilised, and there is, I am told, a 
balance and no lack of funds at this 
time. But money is not everything. In 
the useful work that lies before it the 
Board requires the full sympathy of the 


Executive Government and the confi- 


dence and co-operation of Government 
servants of all grades, but most of all 
of the Revenue Officers in charge of the 
diterene Provinces and Districts of the 
sland. 


ScHOOL GARDENS deserve the special 
support of the Society, as agencies for 
furthering the work of agricultural pro- 
gress and improvement, and I am glad 
to find from published reports that 
during last two years the gardens al- 
ready established have received a grant 
of prizes from the Society. I trust such 
grant will be made an annual one, and 
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every encouragement given to the work 
carried on under the School Garden 
Scheme. There are not a few other 
means of progress, which might, with 
advantage, be taken up by the Society 
through its advisers on this Board, but 
in the time and space at my disposal, it 
is not possible to deal fully with all that 
ought to be suggested. 


12. Usk oF BOARD MEETINGS IN PRO- 
MOTING A GOOD UNDERSTANDING AND 
STIMULATING INTEREST.—I may mention, 
however, before closing, that I personally 
attach great importance to the perio- 
dical meetings of this Board as a most 
useful means of bringing intelligent 
English-speaking Ceylonese Agricul- 
turists, including Capitalists interested 
in some one branch of agriculture (a class 
that, with the spread of education, is 
rapidly increasing in Ceylon) and leading 
Government officials, face to face, and 
so saa gof an interchange of ideas 
and opinions on a subject of perennial 
importance to the material progress of 
the Colony. 1 was struck by a remark 
made only the other day by the new 
Governor of Bombay, Sir Sydenham 
Clarke, to the effect that ‘‘ between the 
administrators and the intelligent por- 
tion of the population of India there 
was too much writing and not enough 
of personal contact.” We have seen at 
our Board meetings, in the past, enter- 
prising Ceylonese ready to improve with 
old, or to experiment with new, pro- 
ducts, come fromas far as Jaffna and 
Matale on the North and East, Galle 
and Matara in the South, to attend our 
meetings; and, were it only for the inter- 
est shown and the interchange of infor- 
mation afforded in respect of experi- 
ments in cotton and tobacco growing 
alone, I would say that the Society and 
its Board have not failed of their pur- 
pose. Several useful papers have been 
read by Ceylonese gentlemen from the 
country, and in illustration I may men- 
tion that on the ‘: Citronella Industry of 
Ceylon” by Mr. Samaraweera of Weli- 
gama. But when inaddition we think of 
all the many profitable papers read by 
Dr. Willis and other members of the 
Scientific staff, as well as by unofficial 
members, and all that has been done for 
the improvement of, and to find a 
market tor, live stock, we may well feel 
that with such information circulated 
broad-cast not simply in English, but also 
in the vernaculars by means of the native 
press and leaflets, much good has been 
done, and seeds of knowledge and expe- 
rience have been sown which are bound 
to bring forth a satisfactory crop in due 
season among a large number of agri- 
culturists in Ceylon. 
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THE DISCUSSION. 


MR. CLIFFORD ON THE POTENTIALITIES 
OF THE SOCIETY. 


The Hon. Mr. CuirrorpD:—I should 
only be voicing the feelings of every 
member when I venture to thank Mr. 
Ferguson for the very interesting and 
suggestive paper which he has _ read. 
I think we all have very much at heart a 
desire to utilise the Society to the very 
best of its potentialities, andI do myself 
firmly believe it is capable of being 
utilised greatly to the benefit of the 
people of this Colony. My only doubt 
is as to the inherent vitality of the 
Society itself. I think, Sir, that it is 
regrettable that in a population which 
is numbered by millions, so very small a 
section of that population should be 
members of this Society. I think, Sir, 
that it is very regrettable that whereas 
the Government gives a grant of Rs. 
30,000, our subscriptions only come to 
Rs. 8,000. am not quarriling with 
figures, but I take it thatit isin some 
way symptomatic of the slackness I fear. 
In view of what Mr. Ferguson has sug- 
gested, we all know of the many poten- 
tialities for usefulness which _ this 
Society undoubtedly possesses. Hvery 
member of it should do his best to 
inerease the membership, to preach the 
object for which the Society is created, 
to enlist the sympathy and _ enthu- 
siasm of his friends in it, and to try to 
assist in instilling into it a _ vitality 
which will make it self-supporting, and 
not dependent upon the Government— 
I am not now referring to the Govern- 
ment grant—and having life of its own. 
On behalf of the Government I may 
assure the Society of every assistance, 
encouragement, and help and aid that 
Government can give. I think we all 
know the very old dictum that Heaven 
helps those who help themselves, but 
it is impossible to help the helpless 
beyond acertain point. If the Society 
is to do its work it should be dependent 
upon its own vitality and initiation, and 
not only through the support from 
Government. I most cordially endorse 
what Mr, Ferguson has said as to one 
ot the many advantages of this Society, 
and that is the meetings which take 
place periodically. They enable many 
of us to come into contact with gentle- 
men who take an interest in the agri- 
culture of the country, and who know 
far more about the various forms of 
agriculture than any of us. From these 
men we can naturally derive a great 
deal of enlightenment and advice. I, 
personally, very much appreciate the 
opportunities we have of hearing the 
views of gentlemen who undoubtedly 


Miscellaneous. 


know this Colony, and who have much 
information to impart. In conclusion, I 
would once more ask the members pre- 
sent to-day tothank Mr. Ferguson for 
the very interesting paper he has read. 


The Hon. Mr. Boots said, as an official 
he would like to say something, although 
the Colonial Secretary had expressed 
the thoughts he (the speaker) had in his 
mind more eloquently than he could 
express them. Hespoke of the people 
as an inert mass which, when limbered 
up, fell back. The instance of the lace- 
makers was one where an industry was 
kept up without Government help. 
What they wanted was more life put 
into their institutions. The officials 
were willing to assist in every Way 
possible, but everything could not be 
done by Government. There was too 
much in the country of looking up to 
Government as the father and the 
mother, not to speak of the grand- 
mother, of the people. 


H.E. THE PRES(DENT. 


His ExceLLency :—I should like, 
personally, to thank Mr. Ferguson very 
much for the valuable paper he has just 
read. I may tell him it will be of the 
greatest assistance to me, personally, 
in considering the whole position of this 
Society. I have been giving the matter 
some attention during the time I have 
been here; but, naturally, I am still 
rather inthe dark. Several points which 
Mr. Ferguson has mentioned have struck 
me, and nothing more so than what was 
said in the second paragraph, which Mr. 
Ferguson did not read. It was— 


“‘T need not refer to the past working 
of this Board further than to say that, 
in my opinion, a great mistake was made 
when organising Branch Societies in the 
different provinces and districts, in not 
putting the same under the direct con- 
trol, as Presidents, of the several Govern- 
ment Agents and Assistant Govern- 
ment Agents.” 


The remarks which have just fallen 
from the Government Agent of the Wes- 
tern Province are quite to the point. It 
is a fact that whereas a branch society 
will be under his control, it does not 
mean that he as Government Agent by 
being President is to do everything. The 
branch societies must work equally as 
wellas the Government Agents, and if, for 
instance, the Government Agent does not 
attend a meeting, owing to other busi- 
ness, the branch societies under his 
general administration, and the general 
control he exercises, should be able to 
go along successfully the same as 
if he were present. I have been con- 
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sidering whether the Board of Agri- 
culture, as distinct from the Agricultural 
Society, should not be more in touch 
with the Director of the Botanical 
Gardens, and through him with the 
Government Agents; whether in each 
province there should not be some 
definite programme laid down, and 
whether it would not be the business of 
the Government Agents and Assistant 
Government Agents to see that that 
programme is carried into effect. That is 
One point that has struck me, gentlemen. 

am sure we all recognize that this 
Society is a mass of strong points, but 
it has got its weak points too; there is 
no use denying that, or, like the ostrich, 
hiding our heads in the sand, and think 
we are not seen. We have to tackle them, 
to look at them and face them. At 
present, there is not enough machinery, 
in the meantime, to bring us into close 
touch with our friend the goiya. To do 
that we want supervisors, and superin- 
tendents and instructors, men like my 
friend on the left, Mr. Drieberg here, who 
knows the natives thoroughly and who 
does his best for the good of the Society. 
(Applause.) We want more men like 
him. We want agricultural experts. 
That takes me to history. If we look at 
history, we find that of the Agricultural 
College not uninteresting. The work of it 
was defective simply because the students 
who went there did so because they 
thought that they could get Govern- 
ment employment—not Government 
employment in theagricultural line but 
in other lines. It was in consequence of 
that that the College came to an untimely 
end. Now we must have many more 
Agricultural Instructors, and we must 
think how to provide them. I have 
not studied the subject sufficiently 
yet, and | should like to know more 
about it before I decide anything. But 
you, gentlemen, would perhaps like to 
know the broad ideas I have at present 
on the subject. I have in view the idea 
of establishing training schools of agri- 
culture, forif there is any one branch we 
want in technical education more than 
any other, itis instruction in agriculture. 
(Applause.) My idea is that training 
schools shall be established at our general 
botanical centres like Peradeniya, Hak- 
gala and elsewhere. At these schools 
we shall encourage young men from all 
parts of the Island to attend. There 
should be a specified course of instrue- 
tion,and young men of good family stand- 
ing will attend these instruction classes 
with a view of their getting Govern- 
ment employment, but that Government 
employment will be agricultural ; it will 
not be anything else. (Applause.} We 
can then extend the system of agri- 
cultural training to the school gardens ; 
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those school farms will be converted into 
branch agricultural schools, so that gra- 
dually the elements of education in agri- 
culture will spring up in the Colony, 
close to the people and at the door of 
the people. Every encouragement will 
be given by the Government to push for- 
ward cultivation, so that we may not 
only have enough for local consumption, 
but also possibly havean export trade 
such as that in pepper to which Mr. Fer- 
guson has alluded in his paper. I only 
mention thése broad points now so as to 
give you a broad idea of what has been 
recently passing through my mind. I 
am studying the subject, and you may 
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depend upon it that I shall not fail to 
pay every attention to it, for [think that 
it is a subject of primary importance to 
this Colony. With these remarks I beg 
to thank Mr. Ferguson for the very able 
paper which he has just read. (Great 
applause.) 


Mr. FERGUSON begged to thank H. H, 
the Governor, the Colonial Secretary 
and members of the Board for the 
cordial thanks accorded, and he ventured 
to say with how much pleasure he had 
listened to the very statesmanlike pro- 
gramme the Governor had shadowed 
forth for the future agricultural training 
of young Ceylonese. 
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RESCUING BEES. 


By THE REv. J. G. DIGGES, M.A., 
Kditor, “Irish Bee Journal.” 

In the Emerald Isle modern methods 
of beekeeping have made great headway 
within the past few years. But it cannot 
be said that the cruel, wasteful practices 
of old times have altogether disappeared. 
In some districts hives with movable 
combs are still unknown, skeps and 
grocers’ boxes are the fashion in bee 
hives, hammer and tongs are brought to 
bear upon rising swarms; and when 
autumn comes the unfortunate queen and 
workers who have been strong and dili- 
gent enough to gather a weighty harvest 
of honey, are ruthlessly smothered in 
sulphur fumes. Not infrequently, when 
the reckless slayer of bees is told of a 
better way by which honey can be taken 
without destruction of the stocks, he s 
neers atthesel‘‘new-fangledideas,” prefers 
to follow hisown plan,and says, in effect— 

‘*Tt was my father’s custom, 
And so it shall be mine.” 

Of course this antiquated custom of 
‘taking up” the hives, preparatory to 
putting them down in the sulphur pit, 
has its advantages for beekeepers who 
are familiar with the process of “ driv- 
ing” bees from a full to an empty skep. 
They can often effect a purchase of con- 
demned stocks at a shilling each ; and if 
such stocks are taken early in autumn, 
and are united and well treated before 
winter sets in, they will generally give 
a good account of themselves in the 
following season. At the same time a 
practical lesson will have been offered to 
the skeppist who, having seen the ease 
with which the operation can be carried 
through, will be less likely to allow 
reverence for his ‘‘father’s custom” to 
deprive him in future years, to the 
enrichment of his more enterprising 
neighbours. i 

It is the boast of modern bee-keeping 
that it follows humane principles. ith 
the arrival of the season in which 
skeppists begin to plot the destruction 
ofitheir stocks, I was pleased_to receive 
froma priest in the west of Ireland the 
following description of his plan for 
upholding the credit of modern methods 
as against the barbarous custom referred 
to above. The letter and illustration 
may prove interesting to readers of the 
Studley College Agricultural Journal, 
and may encourage others to become 
rescuers of bees; for I think that even 
in Great Britain the horrors of the 
sulphur pit are not altogether unknown. 
He writes :— yh 

‘““Of late I have been cleaning and 
burnishing up my hives, inside and 
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outside. I am pleased to be able to 
say that the one that has stood the 
winter best, and looks like being 
my champion one for the summer, is 
that whose inmates,I saved from dire 
destruction last antumnin the fashion 
suggested by the accompanying photo- 
graph. [Not reproduced.) It was an act 
of charity and of mercy, which, I will 
allow, is not to my discredit, 


‘These bees belong to an old-fashioned, 
conservative beekeeper, some _ half-a- 
dozen miles off. During the season they 
had laboured hard for him, and had 
gathered, he knew, far and away more 
honey than any of his four or five other 
stocks. He knew it by the weight of the 
skep, for he tore all of them up, getting, 
Tam nota bit sorry to say, numberless 
splendid jags at each operation. And 
these poor doomed bees, his very best, 
were to have as their portion, in return 
for their toil and industry late and early 
in the long summer, and as a reward for 
their brave, well spent-lives—fire and 
brimstone ! 

‘*But we madea bargain. He got all 
he wanted—the honey, and what he 
liked—no trouble and no stings in the 
getting of it. I got the bees and the loan 
of a table-cloth and of an old skep, and 
a beautiful cup of tea, I must add, from 
‘herself,’ into the bargain. In the driv- 
ing from the honey-laden into the empty 
skepthere was, of course, no difficulty. 
As well as I can remember, I was not 
stung once. Then I tied the skep on the 
back of the bicycle, behind the saddle, 
as shown; my black rain cloak fluttered 
over the linen tablecloth, making it less 
of a conspicuous circus display. Then 
up and off. Thesmall boys did not re- 
mark it, in the grey of a fine autumn 
evening, when of all other times they 
are particularly en evidence. I sailed 
leisurely down the main street ot the 
little town. ‘The rescued bees I wintered 
on three frames loaded with capped 
honey, and | made them as comfortable 
as you please in their new quarters. 
They were out once more in the 
spring, buzzing about, long before the 
cuckoo or the corncrake, 

‘As to swarms, I have carried several 
in the same safe, if outlandish, fashion. 
Distance is no consideration. To the 
bicyclist just learning to ride—if in this 
twentieth century there be any such— 
the plan is hardly tobe commended, To 
get on and off is something of a circus 
feat. Once onand away, they give no 
further bother. But they 

entle murmur of approval, which soon 
ulls to forgetfulness, and on meeting a 
friend, and suddenly dismounting, or 
trying to, as usual, heis apt to ‘comea 


keep up a 


> n i F 
es 


j 
q 


Marcu 1908.] 


cropper.’ For the practical and thought- 
ful wheelman it is a splendid plan. Any 
bicyclist bee-keeper that would let a lot 
of poor, hard-working bees within a 
radius of ten miles of him be consigned 
to fire and brimstone, and not rush to 
the rescue, is a poltroon and a savage, 
and would richly deserve ascent of the 
brimstone himself. The ten miles radius, 
and he in the centre, means over 300 
square miles, and that area he should be 
able to guard against such _ rascality. 
Unless, indeed, there bean old curmud- 
geon beekeeper about, who would hardly 
talk to a body, it should be absolutely 
safe. But as no such individual ever did 
orever does take kindly to beework— 
genuine apiary men are all fine fellows— 
the area mentioned, with a’ bee-man,’ a 
halfpenny postcard, and a bicycle in the 
centre, and a tablecloth and an old skep 
anywhere about, should be as_ secure 
against dastardly bee-destruction as 
against a German invasion.”—Studle 
College Agricultural Journal, Vol. II. 
No. 8, Sept. 1907, 


APICULTURE IN CEYLON. 
(2nd Serves.) 
By AN AMATEUR. 


(Continued from page 208, Vol. XXIX.) 


I. 

Having allowed a little time to elapse, 
during which, I hope, some of the lessons 
contained in my former papers may 
have sunk into the mind, I now propose 
to touch lightly on what we may call 
‘higher apiculture.” And I am going 
to begin at the very apex of the science, 
partly because it is deeply interesting, 
but chiefly because the sooner it is widely 
understood the more successful will the 
industry be in the Island, I refer to 
queen-rearing. 


It should be borne in mind that, owing 
to the peculiar circumstances under 
which queens are mated, breeding by 
selection must (at any rate until man 
has contrived a means of controlling it) 
always be somewhat of an uncertainty. 
We can select the queen; but so far we 
are seldom able to select the drone with 
which she is to mate. I say seldom, 
because, by isolating the queen and 
drone (or rather, hive containing the 
selected drones) on an island removed 
by some distance from any land where 
bees already exist, we can say with cer- 
tainty that that queen, when mated, has 
been fertilized by a drone out of the select- 
ed hive; and further, by the stongest 
flying drone of that hive. But there are 
few islands handy forsuchan experiment. 
Therefore, asa general rule, our attempts 
at selective breeding are at the mercy of 
our neighbours —to say nothing of the 
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wild bees in the vicinity. It will thus be 
seen that the more we can insure our 
neighbours having good strains of bees, 
the more likelihood is there of our queens 
being mated with suitable drones. 


So far as present observations go, ferti- 
lity and energy in honey-gathering are 
inherited from the queen ; while temper 
is derived from the drone. Since, there- 
fore, we can choose our queens from our 
most prolific and energetic stocks, we 
can insure improvement on these two 
lines. But to most of us it is of the ut- 
most importance to have quiet-tempered 
bees. And here we can insure little. 
Still, it will be to our advantage to in- 
crease the numbers of good-tempered 
stocks in our districts, as pointed out 
above, Therefore it will be to our 
advantage to give away queens to our 
neighbours whose progeny is known to 
be gentle. 


Now, here we come to a point that 
should be remembered. Queens and 
workers are produced by the union of a 
queen with a drone. But drones are 
produced parthenogetically—that is, a 
drone has no father. But since the tem- 
per of a stock of workers is inherited 
from their father, the drones in that 
hive, not having inherited from their 
sisters’ father, are not to be depended 
on. Their temper is derived from their 
mother’s father; and so our drones 
should be selected from hives whose 
queens’ sisters were good-tempered. In 
other words, decide on your drones by 
judging of the temper of their grand- 
mother’s progeny. 

Suppose you have 380 or 40 hives, how 
are you to remember from which one 
you bred the queen of another? There 
is only one way. You must take copious 
notes. Every hive must be numbered, 
and the date (or at least, the month) of 
birth of its queen entered, where known; 
and you should also state from what 
hive you bred her. Thus, suppose you 
bred a queen from hive No. 1 and formed 
a new stock in No. 7 with her at the 
head of it—she having been hatched 
from the cell about March 10, and found 
to be laying eggs about March 18—you 
will write up your notes somewhat on 
these lines :— 


“*No. 7 Queen from No. 1 hatched 
10th March, laying 18th March, 1907. 
Fertility good. Hnergy fair. Tem- 
per good,” 


You can add other notes as you see fit ; 
and when you replace that queen by 
another, you will carefully enter that. 
Then, suppose you take one of No. 7’s 
progeny and make her queen over No. 
16, you proceed in the same way. Thu 
you have acomplete record of all your 
observations in apiculture. And, unlesg 
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you make up your mind to do this, you 
can never hope to make a real success of 
apiculture. 


REARING QUEENS. 


Remove a queen froma hive, leaving 
plenty of unsealed brood, and in afew 
days you will find the workers have 
built cells something like an acorn in 
shape in various parts of the comb. 
These are queen-cells. But queens have 
a market value ranging anywhere from 
50 cents to Rs. 1,500—the general average 
for Europeans being about Rs. 3°00, but 
the price very frequently going to Rs. 
20 or Rs. 30. And since bees, in a natural 
way, will only raise about a dozen cells, 
enterprising queen-breeders have devised 
a method of improving on Nature. 


First, they are careful to choose a very 
strong colony, because the best queens 
are reared in hives containing a very 
large number of bees. This stock they 
decide to use as the nursery. They then 
make a frame of exactly the same dimen- 
sions as the frames used in their hives, 
but without a top-bar. It has, however, 
a bar placed horizontally across it, whose 
upper edge is 24 inches below the ex- 
treme top of the side-bars. Thisis nailed 
in position, and two lugs are fixed on to 
the side-bars so as to form supports on 
which the frame can hang. Then, with- 
in the side-bars are fixed two thin strips 
of wood 2 inches long, resting on the 
horizontal bar, so that they reach up to 
within half-an-inch of the tops of the 
side-bars. These strips thus form a 
support for another bar to be laid across 
from end to end of the frame, which will 
then take the place of the ordinary top- 
bar of the frame. See Fig. I. 


A bar isnow made, { inch wide and 
4inch thick, long enough to rest easily 
on the two supports; and this is pierced 
with about 12 or 14 holes of ? inch dia- 
meter. See Fig. II. This is called the 
cell-bar. 


In Fig. I11, [have tried to represent 
the cell-cups. These are small solid 
eylinders of wood of diameter sufficient 
to allow them to pass easily into the 
holes in the ecell-bar, % inch long, but 
with a flange at one extremity large 
enough to prevent them from passing 
right through the holes. Thus they will 
hang in the holes and can be easily 
drawn out. At their other extremity 
a shallow hollow is scooped out, # inch 
deep and 4inch across, forming a little 
cup. A dozen or so grafting-plugs are 
also required. These are exactly like 
cell-cups, only that no cup is hollowed 
out in their base. They are used to fill 
up any of the holes in the cell-bar that 
it is not wished to fill with cell-cups. It 
is useful to paint the upper end of the 
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cell-cups white and the grafting-plugs ‘ 


black, so as to be able to see in a 
moment which are cups and which mere 
dummies. And the date of grafting can 
be pencilled on the white surface of 
the cups. 


Lastly,a grafting-needle is required. 
But a fine quill, clean and pointed like a 
pen and the point turned back slightly 
to form a sort of scoop, will answer the 
purpose perfectly. And nursery-cages 
are necessary for extensive operations. 
oe Fig. IV. I will refer to them 
ater. 


All the lower part (t.e., below the hori- 
zontal bar) is to be filled with comb. 


It is best to fill it with foundation; but — 


when dealing with mee-messa (at any 
rate, until we get foundation made of 
size suitable for these bees) it will be 
preferable to place a thin strip of starter- 
foundation along under the horizontal 
bar. A 23-inch wide strip of wood 
must be placed over the horizontal bar 
to prevent the bees building comb there. 
Then, when the lower part is nicely 
filled with comb, we are ready for the 
main operation. 

Take aframe of brood from the hive 
you have selected to rear your queen 
from, and, after paring down the walls 
of some of the cells, with the grafting- 
needle lift out a grub and place it in one 
of the cell-cups, which have been pre- 
viously lined with wax, The _ grub 
should not be a big one; nor should you 
take anegg. But it should be just be- 
ginning to assume a curved shape. If 
possible—though it is not absolutely 
necessary, but it insures more perfect 
success—the cup should have been pre- 
viously dressed with a little “royal 
jelly.” The strip of wood is removed 
and the cell-bar placed across the frame, 


and the grafted cups inserted.’ Your - 


nursery-hive is then deprived of its 
queen, and the frame placed in the very 
middle of the brood-nest. 


Two days after grafting, lift out the 
cups one by one, replacing them tempo- 
rarily with grafting-plugs, and examine 


whether the grub has been accepted. If 


it has, it will have become enormously 


fat from its special feeding; and any - 
can be re- 
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eups that have not ‘taken 
grafted. When the cups are sealed over, 
you can do as you please with them. 
Meanwhile, itis important to recollect 
one or two points in dealing with 
embryo queens. Cells should never be 
touched by the hand—a slight pressure 
might impair the future queen’s laying 
powers—nor should they be exposed to 
direct sunlight or cold. Remember that, 
though the day be warm and sunny, a 
wind is always chilling, 
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Fig. I.—Top bar of frame.--(Page 254 ) 
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Fig. II.—Cell bar.—(Page 254.) 


Fig. V. 
Diameter of 
point 37.— 
(Page 154.) 


Actual. Sectional. 
Fig. Il. 


Fig. 1V.—(Page 254.) 


Queen-cell nursery cage, showing how capped cell is inserted 
through top hole ?’ diameter. 


a. Cell-cup, 
b. Queen-cell. 
ce, Wire gauze window, 1’ diameter. 


° 


It is useful to have a 2” hole in base witha cap to fit it. 
Candy can be stored there. 


Fig, I.—Roof of mating-box. fig. 1I.—Mating-box with 
(Page 259.) 


stand. —(Page 259.) 
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If you are breeding a large number of 
queens, you will need small nuclei in 
which a few bees can tend the sealed cell 
until the queen is mated. But if you are 
only raising a2 few, youcan, as soon as 
the cells are sealed, remove the cell-bar 
and stand nursery cages (previously sup- 
plied with ‘‘queen-candy”) on the hori- 
zontal bar, and insert a sealed cup in 
each. Then you can deal with the 
hatching queens at your leisure. 


I said above that the queen of the nur- 
sery hive was to be removed. But it is 
better to cage her, leaving her in the 
hive. Then, when you have all your 
queen-cells, caged, you can release the 
old queen for afortnight or so before 
eaging her again for another operation. 
Large breeders insert two queen-rearing 
frames at a time; and some of them 
utilize the horizontal bar as a second 
cell-bar. Thus they can raise about 
sixty queens from a hive every six 
weeks or So. 


In order to get your young queens 
mated, you must have a few nucleus- 
hives ready. As these require a certain 
number of bees that would otherwise be 
employed storing honey, many breeders 
now utilize quitediminutive hives tor the 
purpose, with only a cupful of bees in 
each. But until you gain experience, I 
would recommend the employment of an 
ordinary hive, contracted by dummy- 
boards to hold just three frames—the 
two outer ones containing honey and the 
centre frame brood. Six hours after 
forming this nucleus (having, of course, 
been careful that you have not placed 
an old queen in it) you can run one 
of your virgin queens in, and she will 
almost certainly be accepted. But, if she 
is of great value, it will be better to 
introduce her by means of a cage. A 
few days later she will be laying, when 
she can be taken out and sold or used to 
replace an old queen in one of your other 
hives ; and a second virgin can be supplied 
to the nucleus. If you go on using a 
nucleus fora long time, you will have, 
now and then, to introduce a few more 
bees to it, in order to keep upits strength. 
Or you can unite the nucleus back to its 
parent hive and take fresh three combs 
of bees, 


There are Mill two points that may 
require elucidation. I said you were to 
line the cell-cups with wax, and recom- 
mended dressing them with ‘‘royal jelly.” 
For the first, fill the cup with melted 
beeswax, and, while it is still not quite 
hard, press down into the cup with a stick 
shaped as in fig. V. The wax will then 
squelch up above the level of the walls 
of the cup and so form a beginning of the 
cell wall. The stick must be moistened 
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with the tongue to prevent its adhering 
to the wax. And onceacup is formed, so 
long as it be kept clean, it can be used 
again and again for queen-cells. As re- 
gards royal jelly, this is the special food 
provided by bees to their embryo queens. 
One newly-sealed queen-cell will yield 
enough jelly to dress twenty cups or 
more; and once a queen has been raised 
in a cup, the cup retains the scent of the 
jelly and so does not really require 
re-dressing. If you have nota queen-cell 
from which to obtain jelly to start you 
off, you can easily get your bees to make 
one. I will leave it to your reasoning 
powers to decide how this is to be done! 


SELECTING DRONES. 


You may take it as certain that, at the 
immediate close of the monsoon, no stocks 
of bees will contain drones unless under 
the direct control of man. As a period 
of wet weather prevents the bees from 
foraging, it is natural that they will not 
tolerate the presence of lazy and greedy 
drones, which only :onsume stores that 
might mean life or death to the colony. 
Thus drones, at such a season, are unna- 
tural; and man is the only creature that 
can force Nature out of her usual groove. 
Therefore, if you see drones immediately 
after the monsoon, you may take it as 
practically certain that they are the 
result of man’s interference. Now, no 


‘man is going to be such a fool as to breed 


up a lot of useless drones without some 
object; and his only object can be for 
breeding purposes—in which case you 
may say thathe has selected those drones. 
Hence, though you may not know whoit 
is among your neighbours thatis breeding 
drones, you need not be alarmed at the 
idea of one of your virgin queens mating 
with such a stranger; for you may depend 
upon it that the drone has been selected 
for some special quality—probably gen- 
tleness. I must warn you, however, that 
a wild stock may easily have drones at 
that season, even without man’s inter- 
ference; but that will be because the 
stock is queenless—and, having regard 
to the season, the stock is almost certain 
to be hopelessly queenless, or at least so 
near to it that the bees are losing heart. 
So that such drones would not stand a 
hundred to one chance of mating with a 
virgin queen, if there were any competi- 
tion from drones bred in a strong and 
hopeful hive. Thus, if you have been 
careful to rear drones, then you may be 
certain that your virgin queen has mated 
with one of your well-fed and well-cared- 
for drones to the exclusion of any mangy 
and ill-fed creature from a chance stock. 
Hence you will see that you can almost 
certainly insure your queens mating with 
a selected drone. And the probability is 
greatly enhanced if the hive containing 
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the virgin and that containing the drones 
are situated near one another. 


But this is not enough. You want to 
be able to insure (or practically insure) 
selective mating at any time in the sea- 
son; and this you can also manage with 
care. First, you must remember that, in 
the middle of the honey-flow, all your 
hives are likely to contain drones. This 
you do not want. You require to 
select the hive whose drones you decide 
to utilize and get rid of all other drones. 
This you can do by using a drone-trap, 
which can be bought cheap from any 
dealer. 


But there are still the wild drones and 
those in your neighbours’ hives to elimi- 
nate; and, just as before you got over 
this difficulty by selecting the time of 
year for your breeding-operations, so 
now you can select.a time of day when 
it is unnatural for drones to be outside 
the hive. A drone isa lover of the warmth 
and only ventures out in the warm 
hours of the day. If, therefore, you can 
induce your virgins and selected drones 
to fly after 5 p.m., your queens are prac- 
tically certain to mate with your selected 
drones. Youcan do this, provided the 
evening is warm, by pouring warm 
syrup into the hives. The bees at once 
become so excited over the sudden feast, 
that the temperature of the hive rises 
considerably, which induces the drones 
and young queen to imagine the outside 
temperature to be higher than it really 
is. As a last resort, if they will not 
take wing, youcan lift out a frame or 
two and shake the drones outside—it is 
usually the drones that are the laggards. 


I have more than once heard it said 
that mee-messas are so bad-tempered in 
comparison with European bees, and 


withal such inefficient honey-gatherers, - 


that we can never make any marked 
improvement in them in one person’s 
lifetime; therefore we ought only’ to 
keep European bees. Now, though I 
prefer European bees, I regard this asa 
most mischievous dogma. Depend upon 
it, the bee that is native here has an 
enormous advantage by heredity over 
all others. In England people are giving 
up keeping pure Italians, preferring a 
cross of English blood as tending to 
harden the race. And the same applies to 
the mee-messa. If you notice that one 
of your hives contains mee-messa of a 
larger size than the rest, then, by breed- 
ing (and even a little excessive in-breed- 
ing) from that hive, you will increase 
the size of your bees. It is believed that 


the dog has been under man’s control for 


somewhere between 50,000 and 100,000 
years—that is, about 15,000 to 30,000 
generations. And during that time man 
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has produced from common ancestors 
the Great Dane and the Blenheim 
Spaniel, the Greyhound and the Bulldog; 
and it is extremely unlikely that he has 
been following out scientific lines of 
selective breeding for more than five 
centuries. We are so situated in Ceylon, 
that it would be perfectly easy to breed 
eight generations of bees in a single 
year; and we by no means require such 
marked differences in our objective as we 
observe in dogs. In three years we can 
get through twenty-four generations of 
bees; and if you really think we should 
be unable to make an _ appreciable 
difference to our bees by then, I would 
recommend your studying the question 
a little. With our present knowledge, I 
should think twenty-four generations 
would be ample to breed the mee-messa 
up to the size of the European bee. 

Then, again, why are mee-messas bad 
honey-gatherers and ill-tempered? I do 
not know how long ago people in Ceylon 
began to keep bees in chatties; but I 
imagine 3,000 years is a very moderate 
estimate. Well, during those 3,000 years 
—say 3,000 generations—which bees have 
been consistently destroyed for the 
sake of their honey? Naturally, those 
that had stored the most honey—and to 
a certain extent the more gentle bees. 
We prefer to get the greatest good at 
the least inconvenience! Therefore, any 
stock that was lazy over honey-gather- 
ing, any stock that was bad-tempered, 
any stock that was unprolific in bees 
was left severely alone to continue the 
species. All that were really good were 
destroyed. I feel inclined to parody 
Lord Clive: ‘“‘By God! Mr. Beekeeper, 
at this moment I stand astonished at 
the goodness of a ames 


In a former paper I gave a rough out- 
line of how to increase the number of 
your colonies on what we may eall 
*“bumble-puppy” lines. This succeeds 
perfectly well; but it suffers from two 
disadvantages. First, the strong colony, 
from which the frames were taken, is 
materially weakened, and the newly- 
formed colony is likewise by no means 
strong. Thus both require plenteous feed- 
ing. Secondly, both stocks are so dis- 
heartened, the one by being deprived 
of much of its brood and the other by 
losing (if even fora short time) itsqueen, 
that it is often a matter of weeks before 
they either of them settle down content- 
edly to work. And so the parent hive 
gathers far less surplus honey than it 
would otherwise have done, and the new 
stock gathers none—in fact, harely 
enough to tide it over the Monsoon. 
And owing to the chilling of young 
brood in the operation, a fearful wast. 
age of strength takes place in any case. 
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In view of this, up-to-date apicultur- 
alists have devised a method of increase 
more nearly on the lines of natural 
ermine, which never disheartens the 

ees. 


SCIENTIFIC INCREASE. 


When a hive throws out aswarm what 
does that swarm take with it? Three 
things. A queen, plenty of young bees 
and a great amount of honey—every 
bee being gorged. Our object, there- 
fore, must be to secure these necessities 
for a new colony; and they will then 
settle down contentedly. 


Now, itis a simple matter to induce 
bees to gorge with honey; smoke 
them and tap the sides of the hive. 
Again, if you shake a frame of bees, the 
young bees will fall off more than the 
old. Therefore you have the outline of 
the operation clear. 


Cover the entrance-hole of a hive with 
wire gauze or perforated zinc. Place 
four or five frames in it, one of which, at 
least, containing honey (or you can fill 
an empty comb with syrup) but no brood, 
The other frames can be filled with 
empty comb or foundation. Shove these 
frames up to one side of the hive and 
move a dummy-board up against them, 
This dummy-board should have a_half- 
inch space between its base and_ the 
floorof the hive—orevenan inch. Light- 
ly tack a piece of stuff over the frames 
and dummy-board, leaving a flap suffi- 
cient on the side of the dummy- 
board to cover the rest of the hive. 
= our new hive is now ready to receive 

ees. 


From a very strong colony take out, 
one by one, four or five frames and, 
lowering each in turn half into the 
empty part of the new hive, give a quick 
jerk or two downwards. This will dis- 
lodge all the young bees and most of the 
old ones. Return the shaken frames 
back to the parent hive. The bees left 
in it will be sufficient to hatch the brood 
from the shaken frames. 


When the bees are shaken off the 
frames, they will fall to the floor-board 
and at once run under the dummy-board 
and form a cluster in the middle of the 
new hive. But you must be very care- 
ful not toshake the old queen in with 
them. Cover up the new hive and carry 
it intoa cool, dark Sain where it must 
remain six hours, y that time all the 
bees have discovered that they are hope- 
lessly queenless, and will accept with 
joy any queen offered them. Moreover 
they are so madly intent on trying to get 
out, that they have no time to attend 
to any other unfortunate that happens 
to enter their prison. If you do not 
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mind cutting your hive, you can bore 
an inch hole at one end and stop it 
with a cork. But, of course, if your 
hive is double-walled, you must have 
two holes (one in each wall) opposite 
one another and connected by a metal 
tube. The queen can then be grasped 
between the forefinger and thumb— 
she will not sting —by the thorax, very 
gently, and headed into the hole when 
the cork is drawn. The hive should 
now, if possible, be at once taken to 
a spot at least a mile away, and the 
entrance opened. There the bees can 
remain a fortnight before being brought 
back. But, if you cannot take them 
so far, then keep them imprisoned three 
days—but in this case a lot of bees 
will die of fretting. 


If you were careful to make the 
bees gorge well before shaking, you 
now have what is practically a natural 
swarm which will settle down content- 
edly as such. And you can take 
another shake of bees from the parent 
hive in about a fortnight or three weeks. 
It does not really matter whether the 
queen you run into the new hive is 
a virgin or not. Preferably not; but if 
she is, when she has been accepted, 
you can introduce a frame of brood 
(ever so little) in order to keep the 
bees from following her out on her 
wedding-flight—or the same result can 
usually be achieved by means of copious 
feeding. 


If the weather is wet or there is 
little nutural feed after making an 
artificial swarm, you had better feed 
slowly so as to induce the new queen 
to lay regularly and well. In a month 
your new stock ought to be growing 
very strong. 


Bees may be taken from several hives, 
provided a frame be shaken from each 
hive without allowing too long a time 
to elapse between the shaking of each 
frame. But you must always be very 
careful not to get the queen in haphaz- 
ard shaking. Again, if a populous 
hive throws out a very large nutural 
swarm, this can be divided, if you 
like, into two or three ‘‘ shakes,” and 
each will rapidly build up if given a 
fertile queen. 


It may also be useful to remember 
that, before running a queen into a 
“shake,” you can utilize that “shake” 
to start queen-cells in your cell-cups. 
But you must, of course, be careful 
to remove all the cups prior to run- 
ning in a queen. If the cups are left 
with the “‘shake” for a day, they 
will be so far advanced as to be readily 
acceptable to a nursery-hive in the usual 
way. 
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There is another point that may, 
perhaps, puzzle a beginner—how to get 
empty, fully-made combs. Take the 
outside comb froma strong hive. This 
will almost certainly contain only honey. 
Place it outside in the apiary at some 
distance from the hives; and in a short 
while the bees will have effectually 
licked all the honey out. 


TO FIND A QUEEN. 


As a general rule,. the queen will be 
found on one of the central frames 
of a hive. But this does not invari- 
ably apply; and as many operations 
in apiculture imperatively demand the 
removal (or, at least, the location) of 
a queen, I will give a few hints to 
enable the tyro to find her easily. 
I surmise, of course, that he is acquaint- 
ed with the appearance of a queen 
when he sets eyes on her. Once seen, 
no one can ever mistake a queen for 
a worker or drore. 


Italian queens are never hard to find, 
as they and their attendants stand per- 
fectly still when the frames are lifted 
out. This also, I believe, applies to 
Caucasians. But in the case of the 
English Black and the Mee-messa—and 
in a lesser degree the Cyprian—the queen 
tries to bury herself under her attend- 
ants when the frame is lifted. lf, there- 


fore, you find it hard to discover a 
queen’s whereabouts, proceed as fol- 
lows :— 


Place an empty hive beside the one 
you intend overhauling, and, beginning 
with the outside frame on one side of 
the full hive, take out the frames one by 
one, and, after examining them carefully, 
place them in the empty hive, being 
careful to maintain them in their 
original positions in regard to one 
another. In this way the queen has no 
chance of crawling from an unexamined 
frame onto one that you have already 
inspected; and as you are not hurried, 
you are sure to find her—at any rate, on 
the second inspection. If you wish to 
get rid of her, pinch her head or thorax ; 
and if you desire to cage her, lift her 
gently by the thorax (on no account 
touch her abdomen) and head her into 
the cage. If to be sent by post, you 
must also put afew young bees in with 
her. These are much more downy than 
the old bees. 


It is possible that you may require to 
find the queen of a vicious colony. This 
is never a very agreeable business; so I 
will try to assist you here with advice. 
Remember, worker bees remain in the 
hive for at least a fortnight after emerg- 
ing from the cells ; and these young bees 
are never vicious. Your object, there- 
tore, must be to rid the hive temporarily 


of the old bees. Towards the middle of 
a fine day remove the vicious colony to a 
fresh locality, and in its place stand an 
empty hive previously fitted with one 
comb of open brood taken froma quiet 
lot, together with some frames of comb 
or foundation. By the middle of the 
next afternoon all the old bees will have 
found their way to this new _ hive, 
because it occupies their old stand; and 
you can, if you wish, give them a sealed 
queen-cell or a caged queen. You can 
now examine your quondam vicious hive 
with impunity. If you would prefer to 
unite the two parts of the vicious hive 
again, instead of making a fresh stock 
from one half, you can_ bring back your 
original hive to the old stand, setting it 
above the new one with a sheet of wire 
gauze to separate them. This can then 
be withdrawn in a couple of days—as 
soon as the upper hive has the scent of 
the lower. 


This principle of working with a wire 
gauze between an upper and a lower 
hive is often employed for the purpose 
of building up a weak stock. The weak 
colony is super-imposed on a strong one; 
andthe warmth rising from below will 
enable the upper stock to build up far 
more rapidly. 


NUCLEI. 


I now propose to deal shortly with the 
question of small nuclei or mating-boxes. 
If you decide to rear queens extensively 
for the local market—and I warn you, 
there will probably be money in it for 
some years to come!—since the mating 
of each queen requires her to be placed 
in a separate hive with a separate lot of 
attendants, it is mere waste of material 
to give each virgin more than two or 
three cupfuls of attendants at a time. 
But such a small number of bees will 
find it hard to cover one large frame 
properly. Therefore, the custom has 
arisen of allowing each nucleus to have 
two or three small combs, three of 
which, when placed end on, exactly fill 
a standard frame. And so, when you 
have finished with your nuclei, you can 
build them together into standard 
frames and unite them into a few strong 
stocks. Two of these small frames are 
really quite sufficient in each box, which, 
to accommodate them, must, therefore, 
be 3 inches wide inside measurement, 
and 9; inches deep. Their internal 
length will depend on the thickness of 
the wood of which these frames are 
made; for you must be careful to allow 
2 inch bee-space between each end of the 
trame and the end walls of the hive. 
You require, of course, a small entrance- 
hole; but the floor can be nailed on to 
the walls of the hive. 
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The roof is more complicated, as it is 
so constructed as to hold the frames in 
place, so that, when lifted off, the frames 
come with it. Fig. 2. will give you an 
idea of how to arrange for this; but 
there are several methods employed ; 
and probably your own ingenuity will 
be able to improve onit. Overall should 
come a second roof of tarred paper whose 
edges hang well down over the sides of 
the tiny hive. 


Lam myself inclined to prefer having 


‘a round holein the under roof ? inch in 


diameter, and to cut the top-bars of the 
frames to correspond, Then either a 
sealed cell or a virgin in around cage 
can be slipped in without disturbing the 
bees. This hole can be plugged, when 
not in use, by means of a gratting-plug— 
or, better still, a cork. 

And now to stock your little hives 
with workers. Let one comb in each 
contain honey or syrup, and the other be 
empty or consist of foundation. By 
cutting upafull comb, you can easily 
attach it to the little frames by meaus 
of wax. Take the frame containing the 
queen froma colony and place it in an 
empty hive, letting that hive occupy the 
old hive’s original position. Then smoke 
and drum the old hive, so as to make the 
bees gorge. Then shake them off their 
combs into the hive and hang the combs 
in the new hive with the queen. If the 
bees are properly filled with honey, they 
will not sting nor fly out of their hive 
when shaken, but, when the final comb 
is shaken, will cluster on the side. Move 
your mating-boxes up close to this hive, 
and, lifting off the lids one by one with 
one hand, with the other scoop up two 
or three cupfuls of bees from the cluster 
and dump them into the small boxes, 
closing down the lids at once. If the 
entrance-hole has been previously closed, 
they will, in six hours, be ready to 
accept a virgin when run in among them. 


It is as well to remove all your nuclei 
toa place at least a mile away, ranging 
them round a hive containing the drones 
you wish to mate with your queens. In 
five days you should, if the weather has 
been fine, find that the young queen has 
laid eggs, when she can be at once dis- 
posed of, anda second introduced. As 
the boxes now contain open brood, a 
virgin cannot be runin as before; buta 
sealed cell can be given, or a virgin can 
be introduced in a cage. 


You will note in Fig. J. that the frames 
of the nuclei are so attached to the roof, 
that they can easily be moved slightly 
to one side to facilitate examination for 
eggs or queen. 


Sometimes you will see a cluster of 
bees hanging on the outside of a populous 
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hive and doing no work. It is a sign 
that the hive is very full and about to 
swarm. But there is no reason why you 
should leave these bees in idleness if 
you have other work for them. Spray 
them with syrup, and then scoop them 
into a mating-box: Or again, you can 
take a scoop from a natural swarm with- 
out materially weakening it. There are 
various ways of filling up your boxes; 
and probably you will be able to devise 
other methods of obtaining afew bees 
yourself. 


Unless you are pressed for room, leave 
the newly-mated queen in her mating- 
box for a week, as the eggs she then lays 
will be sufficient to keep up the nucleus 
to proper strength. Otherwise you may 
have to add bees to your nuclei from time 
to time by hand. 


fig. Il, will give you a rough idea of 
the appearance of a mating-box; and I 
have only to call to your mind that 
smoke, or thin warm syrup will always 
quiet bees sufficiently to permit hand- 
liag; and that you must always be ex- 
tremely careful in touching a queen, so 
as not to impair her laying capacities. 

III. 


A few words may not be out of place 
here with regard to the financial side of 
bee-keeping. And let me say at once 
that I would not have the beginner run 
away with the idea that he is going to 
make a small fortune out of this industry. 
To doso requires years of experience ; 
and even then a man should possess 
several hundreds of hives and combine 
the production and sale of honey with a 
factory for the supply of apiarists’ 
requisities. At the same time, however, 
there is no doubt that a small apiary, pro- 
perly managed, ought to provide its 
owner with a delicacy for his table, and, 
at leastin part, pay the rent of his house. 
It may even do this last altogether—it 
depends much on the man,—and, in 
addition, put a few rupees into his 
pocket. Letus consider, therefore, the 
expenses of a year’s working on five 
hives, together with the capital outlay. 


I will suppose that the apiarist decides 
to go in for the native mee-messa. A 
hive such as I have described will cost 
him about Rs. 10; frames and dummy- 
boards Rs. 2°50; bees—supposing that he 
joins up three stocks from chatties into 
one—at the outside Rs. 6. Total per 
hive Rs. 1850. Total for the five hives 


Rs. 92°50 


We will suppose that he has laid out 
Rs. 20 on small accessories from England, 
for which sum he will have gota great 
deal—enough foundation, for instance, 
to last him many years. His capital, 
therefore, is Rs. 112°50 at the outside. 
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His expenses for the year consist of 
time, which cannot justly be reckoned, 
since he can afford this (say an houra 
week) out of his spare moments; rent of 
land occuped by the hives, which, seeing 
that hives are best kept on barren pieces 
of land, may be generously estimated at 
Re. 1; and sugar for feeding the bees, 
which can be estimated at Rs. 2 per 
hive. His expenses, therefore, are Rs. 11. 


From each hive he ought to get 40 lbs. 
of surplus comb-honey. This amount is 
secured at home in bad seasons. So let 
us be well on the safe side and place his 
harvest at half that amount. Thus he 
has 100 lbs. of honey to dispose of, for 
which he ought certainly to get Re 1 per 
lb. But if, by mismanagement, he only 
scets the half of this, his gross returns are 
Rs. 50; and his nett profit is, therefore, 
Rs. 39—that is, nearly 35%. 


But in addition to this he has also 
secured atleast one swarm from each 
hive, each of which he ought easily to 
be able to sell for Rs.6 to Rs. 10. In fact, 
his nett profits should show somewhere 
in the neighbourhood of 60%. 

Now, let us look at it from another 
point of view. The bees in three chat- 
ties are worth about Rs.6. But when 
they are established on frames in a pro- 
per hive, they are brought under man’s 
complete control. Whatare they worth 
then ? I takeit, at least double. Bees 
inachatty may die out—they may be 
robbedand killed by bambaras or starved 
to death in a severe Monsoon—and man 
can do little or nothing to save them. 
In a bar-frame hive, however, he can al- 
ways save them. Therefore he runs no 
risk of losing his capital. The difference 
in value, therefore, is much the same as 
between Consols and a Venezuelan mine ! 
The apiarist’s assets, then, are_consider- 
ably enhanced by alittle work. If, instead 
of selling his swarms, he elects to add 
them to his apiary, he will open the 
second year’s account with a capital of 
about Rs. 175, from which, reckoning his 
harvest as before, he reaps a nett profit 
of Rs. 78, in addition to ten swarms 
valued, at the lowest, at Rs. 60—which 
is not far short of 80%. If he choose to 
retain these ten swarms, his third year 
will open with a capital outlay of Rs. 300, 
from which his honey alone, on the 
lowest computation, brings him in over 
50%. And it must be remembered that, 
since his experience will, during the 
past two years, have increased consi- 
derably, his harvest will undoubtedly be 
doubled and he will realize higher prices 
for hishoney. Withtwenty hives, there- 
fore, he should net a profit of about, 
Rs. 300 to Rs. 400. 


DISPOSING OF SURPLUS SWARMS. 
At first the apiarist will, no doubt, 
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find some trouble in disposing of surplus 
swarms. He should, therefore, when- 
ever he receives an order for one, be 
careful to supply only gentle bees. ‘This 
will encourage other (perhaps more 
timid) purchasers—especially if he lets 
it be known that his bees have put a few 
hundred rupees in his pocket. There is 
something peculiarly attractive to the 
ordinary mind in watching something 
else coining rupees for his benefit! One 
can fancy the old Latin writer winking 
as he inscribed those well-known words: 
** Sic vos, non vobis, mellificatis apes.” 


When you receive an order for a 
swarm, shake it off the brauch on which 
it has clustered into a box, and cover it 
at once with a strip of butter-muslin or 
mosquito-veiling doubled, and tie or 
tack the muslin securely round it. It 
can then be sent off by train without 
delay. Itshould, of course, be labelled 
to be carried with the muslin down- 
wards. Probably, however, your cus- 
tomer will ask for a stock of bees already 
on frames. In this case you will charge 
him for the hive. One such as I have 
described is well worth Rs. 25; and 
you ought to charge at least Rs. 2 
to Rs. 2:50 per frame of bees. It will 
be necessary, also, to secure the frames, 
lest they jolt abont in transit. This 
can be done with a strip of wood 
screwed above them straight across. 
For a very long journey—say to India 
—a special hive should be made with 
windows in its sides covered with per- 
forated zinc; and in any case a strip 
of this material will need to be tacked 
lightly over the entrance-hole. See that 
the bees have enough stores to feed 
on. And, of course, you must secure 
the floor to the body-box. For a long 
journey, also, the combs should be wired 
into the frames. This can be done *by 
means of four or five perpendicular wires 
(No. 30 tinned) drawn taut, which are 
sunk into the foundation or starter by 
means of a Woiblet Spur-embedder, 
which costs about ls.6d. in England. This 
will prevent the combs from breaking 
down when the hive is shaken in transit. 


EUROPEAN BEES. 


At present we may place the value 
of European bees in Ceylon at about 
Rs. 12 to Rs. 15 per frame—or six 
frames at Rs. 60 to Rs. 75. As the 
number of stocks in the Island increases, 
the price will, of course, sink. But 
they should always be worth at least 
Rs. 30 for six frames. They are so 
easy to handle—as an American adver- 
tiser states, they will ‘‘come and eat 
out of your hand”!—that any one that 
can save up enough money to purchase 
a stock will inevitably prefer to have 
them. 


us 
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It must, however, be remembered that 
the initial outlay in starting an apiary 
of European bees will be considerably 
larger than in the case of mee-messa. 
And though, as far as we can see at 
present, the European bee should yield 
a far larger harvest of honey, I would 
recommend the beginner to start with 
mee-messa, 


If you chance to purchase a stock 
of bees on frames to start your apiray, 
you will probably find that the combs 
(especially if they are European bees) 
are dark brown in colour. Some novices 
are apt to look on such a colour as a 
suspicious sign, though without reason. 
No comb is pure white unless it has 
never contained brood—the cocoons from 
which the young bees emerge giving 
this shade of brown. Indeed, the older 
and browner the comb, the better for 
trevelling, as such combs are extremely 
unlikely to break. In selling bees, 
therefore, you should inform your cus- 
tomers of this. Again, it often happens 
that, at the end of a winter (or Monsoon) 
many of the cells contain a mildewed 
mass. Thisis nothing more than pollen 
that the bees have not used. Such 
combs should, if possible, be given to 
a strong colony to clean up. Or, if 
you prefer it, you can cut out the 
mildewed parts with a sharp knife and 
return the damaged frame to the hive 
to be repaired. The pieces of comb can 
then be rendered down. There is, by the 
bye, avery good maxim to remember ? 
never waste the smallest particle of 
wax. Itis always valuable, and is often 
very useful to have on hand. 


HANDLING BROOD. 


Many treatises on apiculture recom- 
mend the spreading of brood-combs 
with a view to forcing the queen to 
lay quicker. This has been proved to 
be safe in the low-country; but in 
the colder climate of the high lands 
it is a thing to beware of. The idea 
is to shift the frames to either side 
trom the middle, and to insert, in the 
very heart of the brood-nest, a frame 
of foundation or fully drawn-out comb. 
The danger is that, during the cold 
nights of the higher elevations, the 
bees will be inclined to cluster towards 
the centre, leaving the outermost frames 
deserted. Thus the brood in the outer 
frames will get chilled and die. It will 
be noticed that bees (and especially 
mee-messa) will be inclined to build more 
towards the front of the hive, [If, 
therefore, the frames run at right angles 
to the entrance, you can, if you wish 
to spread brood, start by reversing all 
the frames from front to rear. You 
should be eareful, however, to replace 
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them in the same relative positions to 
one another. Thus, the frame taken 
from the extreme right will be put back 
on the extreme left, and vice versa. 
In this way you will induce your bees to 
fillup all theframe. You will find that, 
once a comb has contained brood, the 
bees prefer to utilize it for that purpose 
again. 
BRACE-COMBS. 


The native bee (and ina far lesser de- 
gree the Kuropean) will be found to build 
small pieces of comb across from one 
main comb to the next. This is done 
for the sake of strength. You must be 
careful, therefore, in such cases, before 
you lift out a frame, to pass a sharp 
knife gently through these brace-combs. 
They are invariably near the top of the 
frame, so that they are easily got at; 
and as the bees only store honey in 
them, you will not be destroying any 
brood. On the contrary, the fact of 
laying open such a store of sweets will 
cause the bees to be very easy to handle, 
as they will be busy licking it up. Of 
European bees, I faney the English 
Black is the worst offender along these 
lines, while the Cyprian is probably 
the best. 

PROPOLIS. 


This isa sort of glue that bees gather 
from various places. They use it to 
block up small holes in their home, cover 
over any dead thing that is too large to 
carry out, and to fix combs firmly to 
the sides of hives. So far as my expe- 
rience goes, propolis gathered in Ceylon 
istar less hard than that gathered at 
home. Sometimes in England the quilts 
are so firmly glued down on top of the 
frames and the frames themselves so 
effectually stuck to the runners on which 
their lugs rest, that it requires a con- 
siderable wrench to get them _ loose. 
This, of course, irritates the bees. If 
you use the true Hoffman frames, you 
will find that Huropean bees will inva- 
riably glue their shoulders together, so 
that you will need to ease them gently 
but firmly apart. By using W. B. C 
metal-ends, however, you will expe- 
rience far less trouble. The English bee 
isthe worst propolizer; while the mee- 
messa is undoubtedly the best—hardly 
employing the substance atall. That is 
an ota point in favour of the native 

ee. 

CLEANING. 


Itisas well always to have at least 
one spare hive, Once a year go round 
all your hives, transferring the frames 
toan empty hive, and then well scrub- 
bing (and, if necessary, re-painting) the 
old hives, letting their interiors be tho- 
roughly saturated with sunlight. There 


is nothing like direct sunlight for killing 
out germs and obnoxious insects, Your 
first hive can be transferred to the 
empty one; and when No. 1. is tho- 
roughly clean, No. 2 can be transferred 
to it, and so on. 
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In their natural state, bees have not 
this advantage, and many stocks die 
out. But man can improve on nature 
and insure prosperity to his little 
labourers. 
(To be concluded.) 


Correspondence. 


ALGAROBA BEAN. 


DEAR SIR,—On page 233 you answered 
a question on the Algaroba tree, or Alga- 
roba bean, which has been introduced in- 
to Hawaii some time ago. You are quite 
right, this middle-sized tree is a species 
of Prosopis, namely—Prosopis saliflora. 
It thrives splendidly on dry situations in 
Hawaii with an average yearly rainfall 
of thirty to forty inches; but not so in 
Guam, with an average of hundred inches 
per year. The flowers are much fa- 
voured by bees, and the sweet bean-like 
pods are much relished upon by all 
domestic animals. They are somewhat 
similar to those of the Carob-tree (Cera- 
tonia siliqua), and are like them full of a 
juicy pulp containing sugar, gum and 
some astringent substance. But the 
pods of Algaroba are smaller than those 
of the Carob, and in size like small 
French beans. 


K. L. V. COSTENOBLE, 
Supdt., Agri. pe Station, 
Island of Guam. 
December 18, 1907. 


GOWRIL SANNA. 


Sir,—I take leave to give you the 
result of my experiments with the In- 
dian wet paddy, Gowri Sanna, a small 
supply of which the Superintendent of 
School Gardens kindly sent mein August 
last. Distributed amongst six of us, we 
tried it in different soils and in the ordi- 
nary way. Wesowed it for Maha season, 
at end of August, bone manure being used 
in what appeared to be poor soil. Not- 
withstanding unseasonable weather and 
floods, the plants thrived well enough, 
and, just like the indigenous, with the 
little difference of the foliage which was 
brighter. 

Strange to say, with one exception, the 
ears, which began to appear in the fourth 
month, lacked sap or the ‘‘milk” as we 
eallit. No flies attacked it; nor could 
it be said to be immune, for what of 
the plot so successfully grown under 
same conditions? In his memo. Mr. 
Drieberg says that this paddy is sown 
in June. The cause, therefore, is to 
be looked for in this direction. 


Where it yielded a return was a 
deniya, protected on three sides by gar- 
dens, and although the land was com- 


pletely under water for five days, the 
plants, which were about one month old, 
emerged unscathed. 


Another danger had to be encountered 
in an unexpected direction. Birds had to 
be kept off. This plot yielded six mea- 
sures, quantity sown being + measure, 
or 24 fold. It is hardly sufficient to meet 
BRE demand, so many people are asking 

or it. 


Here is proof, if proof were necessary, 
of practical methods rather than lec- 
tures and pamphlets, etc., which no 
doubt are good in their own way. 1 
know seed paddy procured from a dis- 
tance yields far better crops; and, as if 
by instinct, people take to “new” kinds. 
See the acclimatizaticn of Samba, Sulai, 
Murungwi, Rata-wi, ete. 


_ The country paddy sown at same time 
is about one month behind. So that | 
Gowri Sanna must go with our Maspassa, 


GEO. WEERAKOON, 


Mudaliyar. 
Talangama, Ilth Feby., 1908. 


RUBBER PESTS. 


Sir,—The one thing which, with all 
respect to Mr. Herbert Wright, I think 
is wanting in his standard work on 
rubber is a chapter on ‘‘Pests,” treating 
fully all such—fungoid, animal, or insect. 
The subject is, however, such an import- 
ant one that a separate book might 
almost be written. At the present 
moment I know of no book or pamphlet 
on the subject; and those (like myself) 
who have not been so fortunate as to 
take in the ‘7’. A.” since the rubber 
“ craze” started, have either to weary 
you with ‘‘ damned reiteration” by ask- 
ing questions on matters replied to be- 
fore, or do without information and 
worry through by ourselves. Unfortun- 
ately,in Burma, the ‘‘ 7.4.” is not a Gov 
ment publication, so I cannot follow the 
advice once given to a seeker after 
knowledge—to go and _ iook through the 
files of the “7.4.” in the nearest Kach- 
cheri. I am sure that planters from 
Malaya, India and Burmah, and of course 
Ceylon, would give all help and inform- 
ation in their power toany one writing 
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a book on the above most important 
subject. 


J. G, F, MARSHALL. 
Tavoy, Burmah, 18th February, 1908. 


MOLE RAT AND GREEN WOOD- 
BORER (CERATINA BEE.) 


Sir,—I send the clean skull and the 
skin of the ‘mole rat” which does so 
much destruction in Burma, for favour 
of identification. The skin is not a good 
one, asI fear [ am a bad taxidermist, 
but I hope it will serve its purpose. 


Talso send per this mail, in a hollow 
bamboo, specimens of the boring bee and 
its depredations. That boring is done 
in green wood will, I hope, be conclusive- 
ly proved by the stem sent. This boring 
is quite an insignificant one compared 
to some I have come across. These speci- 
mens should have accompanied a letter 
of mine despatched two mails ago, but 
were overlooked. 


J.G. F. MARSHALL. 
Tavoy, 10th January, 1908. 


II. 


Sir,— With reference to three letters 
to you advising despatch of a mole rat, 
skin and skull, and specimens of the 
Ceratina bee and its works, i have now 
to say that I have had both parcels 
dumped back to me by the Post Office, 
marked ‘“‘ unclaimed.” The village post- 
man, who brought the letters, could give 
no further explanation. The note ‘“ un- 
claimed” is an obvious lie, as neither 
parcel bears any Ceylon post mark, and 
they have apparently never left Burma. 
Tam now making enquiries, and hope in 
due course that the specimens will reach 
you. This is simply sickening. We 

‘pioneers can get no help or assistance in 
naming specimens in Burma, and when 
we try to get you to kindly do so, we are 
treated in this way. I suppose I have 
transgressed some rule; but, if so, why 
the Post Office here (Tavoy) could not 
have told me at once and saved much 
delay and worry I do not know. In the 
meantime Ican only apologise for the 
delay in sending the specimens. 


J. G. F. MARSHALL, 
Tavoy, 20th February, 1908. 


RUBBER: AXILLARY BUDS. 


Sir,—My Para trees of 1905 and 1906 
planting are now wintering pretty 
generally. The trees that have quite 
ost their leaves (and which have not yet 
been thumbnail pruned, not having reach- 
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ed 12 feet high) are worrying me consider- ' 
ably by sending out a copious supply of 
buds from the axils of nearly every leaf, 
or rather from where the leaves were 
before falling. The leading bud at the 
same time looks vigurous and_ also 
starts growing. I am nipping off all 
these axillary buds, as they appear, of 
course. They have been so many that I 
have been forced to put men out to do 
it. Can you explain the circumstance ; 
and have other planters had a like ex- 
perience ? Two very heavy showers 
which fell on the Ist and 2nd instant 
may account for the sudden growth, but 
why not the leader only, as usual with 
Para, unless pruned or killed back in my 


way. 
J.G. KF. MARSHALL. 


Tavoy, 9th January, 1908. 


P. S.—I also enclose a piece of stem of a 
half-year old rubber plant which is rather 
curious. I have come across some 30 or 
40 such during the last two years. The 
plants were “‘rung” in some way about 
6” to a foot or so above the ground, and 
proceeded to throw out roots from the 
upper portion as in the specimen sent. 
This looks as if propagation from cut- 
tings or layers should be easy, but_ it is 
not according to your correspondents. 
Tam making an experiment in cuttings, 
the result of which will be reported on 
in a month or two. In the specimen 
now sent, you will see that the “rung” 
portion of stem has quite recovered 
itself with bark, and the plaut was 
flourishing, but had also sent up a sucker 
from below the injury.—J. G. F. M. 


NOTES AND QUERIES, 


By C. DRIEBERG, 


ENQUIRER ABOUT KOLA-NOT CULTIVA- 
TION.—I regret that your letter was 
mislaid, and hence my inability to com- 
municate directly with you. The culti- 
vation of Kola is very similar to that of 
Cacao, and you will be able to see Kola 
growing a few miles out of Matale on the 
North Road. The ‘preparation of the 
nuts has already been described in these 
pages. Itshould be mentioned that the 
market for Kola is not particularly good. 


JUTE.—Two correspondents enquire 
about jute seed—-one from the North and 
one from the South. The enquiry is for 
true jute (Corchorus)—not to be confused 
with ‘‘Hana” (Crotalaria juncea) some- 
times erroneously spoken of as jute. The 
idea of planting this fibre locally has no 
doubt arisen from the reference lately 
made to the planting of jute in place of 
rice in Bengal. In the first place this 


. substitution of jute for rice is probably 
now being discovered to have been a 
mistake. In the next place, as Dr. Willis 
says, Jute does not grow satisfactorily 
in the equatorial regions or below 
Orissa. Local experiments in jute grow- 
ing, made through the School of Agricul- 
ture many years ago, at the instance of 
Mr. (afterwards Sir) Alex. Swettenham, 
did not give satisfactory results. 


LACE BarKk.—The nearest approach to 
the Jace bark of the West Indies is the 
bark of Nava (Sterculia Balanghas). 


M. (Moratuwa.)—Rambuk (Sachcharum 
spontaneum), so common in Ceylon, is 
much used for paper making. Another 
useful paper fibre is got from Ischoemum 
angustifolium, which is found to grow 
well in the Government Stock Garden 
under far from favourable conditions. 
It is certainly to be wondered that no 
paper mill has been established here. 


M. P.—I am sending you the seeds you 
want. Sour Sops are very common about 
Colombo suburbs—particularly in the 
Cotta direction, where the soil is decom- 
posed cabook (laterite) which the tree 
seems to affect; and yet the fruit is 
seldom seen in the town markets. I have 
just secured a few seeds for trial of what 
is said to be a hybrid between the cus- 
tard apple and cherimoya. The Bullock’s 
heart is not a favourite, though there is 
no good reason for despising the fruit. 


H. G. M.—Yes, blue stone and blue 
vitriol are one and the same thing, viz., 
sulphate of copper. Green vitriol is 
sulphate of iron, and white vitriol is 
sulphate of zine. Vitriol is another name 
for sulphuric acid. 


Brze.—You should get your hives as 
strong as possible, so that you may take 
advantage of the ‘‘honey flow” (as itis 
called) which may be expected in April, 
when there is arush of blossom includ- 
ing those of honey plants. Mr. Shanks 
lays great store by the Padouk (Ptero- 
carpus indica), and all bee-keepers should 
be ready to take advantage of its flower- 
ing periods. Those who wish to make 
use of an honey extractor should apply 
to the Superintendent of School Gardens 
at the Government Stock Garden. 


F. V.—Next month I shall be able to 
give you freshly imported cow pea seed ; 
but, if you are particularly anxious to 
have seeds, I can send you a packet 
of some that have been raised locally. 
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BOARD OF AGRICULTURE. 


‘ MINUTES OF THE 39TH MEETING. 
The 89th meeting of the Board of Agri- 
culture was held at the Council Chamber 
oN noon on Monday, the 9th March, 


His Excellency the Governor presided. 

Present :—The Hon’ble the Colonial 
Secretary, the Controller of Revenue, 
Colonial Treasurer, the Government 
Agent W.P., John Ferguson, c.M.G., F. C, 
Loos, W. M. Abdul Rahiman, and A, 
Kanagasabai; Drs. Willis and H. M. 
Fernondo, Messrs. A. N. Galbraith, R. W. 
Smith (Acting Director of Irrigation), E. 
T. Hoole. W. A. de Silva, F. L. Daniel, 
and the Secretary. 


There were also present as Visitors :— 
Messrs. Tudhope, H. P. Rudd, Gerard 
Joseph, Alex. Perera, J. Mathias de Mel, 
and two others. 


BUSINESS. 


(1.) Minutes of the previous meeting, 
held on the 8rd February, were read and 
confirmed. 


ae) Progress Report No. 38 was adopt- 
ed. 


(8.) The annual report on Castration 
work carried on by the Government 
Veterinary Department was laid on the 
table. Mr. W. A. de Silva criticised the 
method of castration adopted, and sug- 
gested what he claimed to be a better 
methed in vogue in India, Dr. Fernando, 
Mr, Hoole and Mr. Ferguson also spoke. 
H.E. the President thought the matter 
might be left over till the return of 
Mr, Sturgess to the Island. 


(4.) The Organising Vice-President 
submitted a statement showing the 
apportionment of votes under the Gov- 
ernmert Grant for 1908, and moved its 
adoption. The MHon’ble the Colonial 
Secretary, in seconding the motion, 
which was carried, deprecated the reten- 
tion of large accumulated balances to 
the credit of the Society. 


(5.) A statement of expenditure in- 
curred during February was tabled. 

(6.) The Hon’ble Mr. Ferguson read a 
paper entitled ‘‘ The Possibilities before 
the Ceylon Agricultural Society: its 
Board and Branch Associations.” The 
Hon’ble the Colonial Secretary moved a 
vote of thanks to Mr. Ferguson for his 
valuable and suggestive paper. His 
Excellency, in thanking Mr. Ferguson, 
outlined a scheme for more effective 
weak particularly among the cultivating 
classes. 


The Organising Vice-President moved 
the re-constitution of the Board as 


; 


“-™ 
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follows, which was duly seconded and 
adopted :— 
Patron: 


Sir Henry Arthur Blake, G.C.M.G., F.R.C.I. 
President : 
His Excellency the Governor. 
Vice-Presidents : 
The Hon. the Colonial Secretary 
The Hon’ble the Colonial Treasurer 
The Hon’ble Mr. John Ferguson, C.M.G. 
The Hon’ble Mr. 8S. C. Obeyesekere 
Sir William Twynam, K.C.M.G. 
Mr. H. T. S. Ward 
» W.D. Gibbon 
» C. P. Hayley 
» P. Arunachalam, C.C.s. 
» EK. H. Layard 
» Jas. VanLangenberg 


Organising Vice-President : 
Dr. J, C. Willis 
Members of the Board. 


Ex-Officio. 


Members of the Executive and Legis- 
lative Councils (15) 


The Government Agents of Provinces (7) 
The Assistant Director, R.B. Gardens 
The Government Entomologist 
The Government Mycologist 
The Government Agricultural Chemist 
The Curators, R. B. G., Peradeniya and 
Hakgala 

The Conservator of Forests 
The Director of Public Instruction 

~The Director of the Colombo Museum 
The Director of Irrigation 
The Government Veterinary Surgeon 
The Superintendent of School Gardens 
The Controller, Experiment Stations, 

Peradeniya and Maha-illuppalama. 


Nominated Members : 
Western Provinee. 


_ Sir Solomon Dias Bandaranaike, Kt., 
c.M.@. Maha Mudaliyar 
The Hon. Mr. L. W. Booth, c.c.s. 
Mr. E. B. Denham, C.C.8. 
. A. N. Galbraith, c.c.s. 
», H. Inglis 
» Solomon Seneviratne, Attapattu 


Mudaliyar, J.P. 
Dr. H. M. Fernando, M.D. 
. Tudor Rajapakse, Gate Mudaliyar 
» W.A. de Silva 
» &. L. Daniel 
» James Peiris 
D. Vanderstraaten 
W. A. de Soysa, M.R.A.C. 


Central Province. 
. Chas. Whitham 
. Dunuwille, Disava 
Pf . HK. Paranagama, R.M. 
. D.J. Jayatilleke 
Daniel Joseph 
., C. Taldena, R.™, 
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Nothern Province. 


r. V. Casipillai 

,, CO. M. Sinnayah Mappana, Mudaliyar 

V. Vraspillai, Adigar and J.P. 

» K.U. Tampaiya, District Mudaliyar 
C 


= 


Southern Province. 
. G. Simmonds 
EK. R. Gooneratna, J.P. and Gate 
Mudaliyar 
D, A. Gooneratne, Gate Mudaliyar 
» B.'T. Doole, Gate Mudaliyar 
.. ©. HK. de Vos, Crown Advocate 
Dr. E. Ludovici 


Eastern Province. 

Major P. B. Molesworth (Trincomalie) 
Mr. Varitambi Kurunathapillai 

» ©. A. Lienard 

» J. W. Kanagasabai, Vanniah, Man- 

munai N. 
». G. H. Kanagasabai, Vanniah, Panawa 
North-Western Province. 

Mr, E. Scott 

»5 S.N. W. Hulugalle, Adigar 

», J. Clovis de Silva 

» G. W. Dodanwela, Retired r.M. 

» A. W. Beven 

» Jacob de Mel 

» L. B, Bogahalande, p.m. 


North-Central Province. 


Mr. S. Sampander 
» C. A. Valoopillay 
» G. W. Jayawardana, Mudaliyar 
and J.P. 


Province of Uva. 
Mr, A. T. Rettie 
», James Duncan 
» H.O. Hoseason, J.-P. 
» H. Dambawinne, Retired r.m, 
Province of Sabaragamuwa. 
Mr. Be Ve ne ale (Balangoda) 
Ag . A, Hlapatha, R.M. (Ratna 
1, J. H. Meedeniya, p.m. eae 
5, M. Stevenson (Kegalle) 
Secretary : 
Mr. C. Drieberg, B.A., F.H.A.S, 


CEYLON AGRICULTURAL SOCIETY : 
PROGRESS REPORT, NO, 38. 


Membership.—The following members 
joined since last meeting (February 3) :— 
G Cox, C. D. Hunt, the Right Rev. 
Dr. J. Van Reeth, S.J., R.C. Grant, R 
T. Sidgwick, H. O. Barnard, E. W. Jaya- 
wardene, W. Chas, Whitham, J. Conroy, 
Stephen de Silva, Don Philip A. Wije- 
wardene, Muhandiram, F, H, Layard. 

Branch Societies.—-The Co-operative 
Credit Bank started by the Dumbara 
Branch continues to operate, and so 
far with satisfactory results. According 
to a statement brought up to the end of 
1907, the bank started with a subscribed 
capital of Rs, 760. The gross incom 
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amounted to Rs. 83°85; after paying off 
interest to depositors (Rs. 26°30) and 
meeting incidental expenses (Rs. 20°49) a 
nett balance of Rs. 36°56 was carried for- 
ward, 


This Branch has been giving attention 
to cotton, tobacco, and the transplanting 
and manuring of paddy. 


The Wellaboda Pattu (Galle) Branch.— 
The Agricultural Show and Fair inau- 
gurated by this Branch took place at 
Hikkaduwa Gansabhawa premises on 
February 22, and was formally opened 
by the Government Agent, Southern 
Province. The Secretary of this Society 
was present with Agricultural Instruc- 
tor Wickremaratne, and helped in judg- 
ing the exhibits, which were of decidedly 
good quality. The Branch Societies 
awarded six certificates for the best 
exhibits, and the Secretary of the Parent 
Society has recommended a special 
award for the best collection of vege- 
tables, shown by R. D.S. Wimalasuriya. 
The Branch Society also offered three 

rizes of Rs. 30, Rs. 20, and Rs. 10 for the 
Hest gardens in the pattu. There were 
33 entries, and Mr. L. A. D. Silva, Agri- 
cultural Instructor, did the judging. 
The result was as follows :— 


(1) N. A. S, Jayasuriya’s garden at 
Kapuhena. 

(2) R. D, S. Wimalasuriya’s garden 
at Kosgahawella. 


(3) G. B. Wickremaratne’s garden at 
Galduwa. 


Coconut Stem Disease.—Reports receiv- 
ed indicate that the coconut stem dis- 
ease is very widespread ; but it is satis- 
factory to find that all large landowners 
have adopted the remedial measures 
recommended by the Government Myco- 
logist. The appointment of inspectors 
to enforce the treatment in small native 
holdings will probably be made by the 
beginning of next month. In the mean- 
time the disease has been “* declared 
under the Plant Pests Ordinance, and 
the necessary Local Boards for enforcing 
the Ordinance have also been appointed, 


The Director of the Royal Botanic 
Gardens, the Government Mycologist, 
and the Secretary, Ceylon Agricultural 
Society, paid several visits to the centres 
where the disease was reported to be 
‘specially bad. Demonstrations 1n the 
method of treatment—cutting, burning, 
and tarring—have also been given in 
various places, and the Society's Agri- 
cultural Instructors have helped ip this 
work. The Society has distributed 3,000 
Sinhalese leaflets through Government 
Agents and others. The Government 
Mycologist recommends as preventative 
treatment, especially for young trees, 
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an application of a mixture of blue stone 
(6 1b.), freshly slaked lime (6 Ib.), and 25 
gallons of water. ‘This should be applied 
to the trunk as high as practicable. In 
view of representations made from Tan- 
galla, an Agricultural Instructor has 
been despatched to investigate and re- 
port, pending the appointment of In- 
spectors. The whole of the coconut area 
between Tangalla and Puttalam would 
thus appear to be affected. At the time 
of writing a letter from the Eastern Pro- 
vince mentions the occurrenee of the 
disease in the Batticaloa District. 


Mr. H. P. Wickremesinghe, writing 
from Marawila, says: ‘‘I notice another 
form of disease in the shape of a leaf 
disease. Generally the non-bearing trees 
are very much affected with this. The 
only sign is that the matured leaves get 
spotted and the tender ones get dried 
up. In some cases the whole crown 
appears to be dried up.” 

The Government Mycologist reports as 
follows :— 


“Brom the description this is the leaf 
disease caused by Pestallozzia jpalma- 
rum. It occurs on palms througout the 
Island, but does very little damage, 
except to seedlings. The same fungus 
attacks tea and cinnamon, but is not 
considered dangerous. Manuring appears 
to have made the tea bush more resistant 
against its attack, and probably the 
same is true of coconuts.” 


Rinder pest in the North-Western Pro- 
vince.— At a meeting of the Wanni Hat- 
pattu Branch held on December 22, the 
following resolution was adopted: ‘‘ The 
Society feels it a pleasure to record its 
sense of relief and appreciation of the 
exertions of the Stock Inspector of the 
North-Western Province, which have 
contributed to the successful suppression 
of the outbreak of cattle murrain dis- 
cussed at the last meeting.” 


Paddy Flvs.—The ravages of the 
paddy bug were reported from two or 
three places, The Government Ento- 
mologist has kindly furnished the fol- 
lowing information for the benefit of 
members: ‘‘The paddy bug, or rice 
sapper (Leptocorisa acuta), sucks the 
unripe grain and prevents maturing. 
No really satisfactory treatment for the 
rice sapper exists. The smoke of cow- 
dung and various aromatic herbs can be 
recommended. Ropes covered with rags 
soaked in kerosine are sometimes drawn 
across the fields at the time the grain 
is setting. But neither of these methods 
appears to be very effectual. Perhaps 
the best direct treatment is the plan of 
walking through the fields and catching 
the insects on hand screens (winnows) 
smeared with jak juice. Much may be 


i Marca 1908. ] 


done tocheck the pest by repeatedly 
burning off the grass on the bunds and 
in the fallow fields during the off season, 
The insect subsists at that time on 
the wild grasses, and lays its eggs on 
the grass stems.” 


Ground Nuts.—Writing in October 
last, Messrs. Finlay, Fleming & Co. of 
Rangoon state that they purchase 
groundnuts in the shell, the price ruling 
at that date being Rs, 150 to Rs. 155 per 
100 baskets of 25 lb, each =2,5001b. They 
mention Ruffisque, Mauritius, and 
Mosambique* as good varieties, and state 
that though the groundnut was intro- 
duced into Burma only four years before, 
the area under cultivation at date was 
80;000 acres, so far confined tothe dry 
zone, where the annual rainfall is 25 to 
30 inches. It is considered a very pro- 
fitable crop with a yield onan average 
of 1,800 lb. 


Messrs. Finlay, Fleming & Co. express 
their willingness to purchase Ceylon 
nuts in ton lots from 2,240 lb. gross 
weight delivered Rangoon, price to 
include cost, freight, and insurance. 


Messrs. A. S. Jamal Bros. & Co., also 
of Rangoon, writing in October last, 
state that they have been purchasing at 
gross Rs. 115 to Rs. 185 per 100 baskets of 
25 1b, each=2,500 lb. They, too, express 
their willingness to purchase Ceylon 
nuts, c.i.f., on Rangoon terms. | 


Messrs. Ralli Bros. of Pondicherry, 
writing in August last, offer to supply 
Senegal groundnuts for planting in 
April. In forwarding a sample of these 
nuts raised in Pondicherry, they draw 
attention to the fact that ‘‘the kernel 
is in excellent condition.” 


Mr. Benson, Deputy Director of Agri- 
culture in Madras, records that the 
Pondicherry Chamber of Commerce 
reported very favourably of the Senegal 
groundnut as a vigorous grower and 
heavy cropper. The oilfrom this variety 
is described as so good that the most 
fastidious epicure may use it in making 
salads. The seeds, according to the 
report referred to, are round and rosy in 
appearance, with an agreeable taste like 

fresh filberts, Regarding the Mauritius 
(or Mosambique) variety, itis stated that 
the seed contains a ‘“‘resino gommeuse” 
substance, which, as it remains in sus- 
pension in the oil, delays the settling 
and ca a very pronounced taste to 
e oil. 


According to Sir Thistleton Dyer, the 
following are the proportions of oil from 


* The last two, according to Benson, are 
identical, the name Mauritius being traceable 
to the fact that the Muzambique seeds reached 
India via Mauritius. 
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the different varieties: Senegal 51, 

Hast Africa 49, American 42, Madras 43, 

Dr. Leather gives the percentage of oil 

7. ee aoe variety as varying from 
o 49. 


A limited supply of Senegal ground- 
nuts is expected about April. 


A gri-Horticultur al Shows.—Trinco- 
malee Society has decided on holding a 
Market Fair on Marech7; Wellaboda 
pattu (Galle) a cattle Show and Fair (no 
date fixed); Nuwara Eliya Show takes 
place on April 21 and 22. It is probable 
that a Show will be held in Colombo 
under the auspices of the Colombo Agri- 
Horticultural Society, but no definite 
arrangements have yet been made, 
Writing in reply to asuggestion thata 
show be held in Pasdun korale, Mr. 
H. A. Samarakkody, Mudaliyar, Pasdun 
Korale East, says: ‘‘It is not possible 
to organize an Agri-Horticultural Show 
this year. Horticulture has been greatly 
neglected in this division, and steps are 
being taken by me to encourage the 
cultivation of vegetables and other fruit 
trees. To gain this end I have obtained 
permission from the Assistant Govern- 
ment Agent, Kalutara, to open out two 
experimental vegetable and _§ fruit 
gardens, and early application will be 
made to you for seeds and plants. I 
think I will be able to organize a success- 
ful show in 1909.” 


Cotton.—Out of the supply of Sea 
Island and Egyptian cotton seed im- 
ported by the Society, 220 1b. Sea Island 
and 785 lb. Egyptian have been supplied 
to Branch Societies and members. The 
seed will be grown in Dumbara, Jaffna, 
Badulla, Katunayaka, Kandy, Marawila, 
Kegalla, Wanni Hatpattu, Katana, 
Hambantota, Peradeniya, &c. 


Teff Grass. A small supply of seed of 
Teff Grass (fragrostis abyssinica)—a 
cereal suitable for dry regions—has been 
received through the courtesy of the 
Department of Mines and Agriculture, 
Sydney, N.S.W., and is being grown at 
the Government Stock Garden and other 
centres. 


Improved Pomelo (Grape Fruit) from 
U.S.A.—The United States Department 
of Agriculture has kindly supplied the 
Society with seeds from selected speci- 
mens of the best varieties of this popular 
fruit, some of which are practically 
seedless. 


Cassava.—Growers of this product will 
be interested to learn that the latest 
sales of cassava flour produced in 
Jamaica were at the rate of £14 per ton, 
c.if., Liverpool. It is stated that con- 
tracts are being made at this rate, 


Logwood Seed.—In reply to an applica- 
tion made fora supply of this seed, the 
Secretary of the Jamaica Agricultural 
Society, writing on January 4, says: 
** All the logwood seed was attacked by a 
small weevil last year—a very common 
thing—and I did not getany good enough 
to send. The logwood is allin blossom 
now, and I have placed an order for 
some seed for you. I shall be able to 
send it by the month of March or April.” 
The tree is a well-known honey as well 
as dye producer. 


Indian Varieties of Arecanuts.—The 
seed nuts, ordered last year, are expect- 
ed to arrive in a few days. A small 
surplus will be available in addition to 
the special requisitions received. 


Saffiower (Carthamus indicus) and 
Zanzibar Castor Seed.—A supply of these 
is on the way out from India. 


Castration of Cattle. —Theannual report 
on the work of castration of cattle con- 
ducted by the Government Veterinary 
Department has been printed and 
circulated. 


Publications. A Tamil translation of 
the leaflet on Coconut Stem Disease, un- 
avoidably delayed, will soon be out, A 
leaflet on ‘‘ Transplanting and Manuring 
in Paddy Cultivation” has been issued 
since last meeting; one on ‘‘ Tobacco 
Cultivation, Diseases, and Treatment” 
is now in the hands of the Printer. 


Report on a Ceylon Sample of Eri 
Cocoons by Professor Dunstan.—‘' A 
sample of pierced eri silk cocoons was 
forwarded for examination. The sample 
consisted of about loz, of silk cocoons, 
which varied in length from 1'5 to 
2°5 inches, and were about 0°75 inch 
in diameter. The weight of single 
pierced cocoons varied from 03 to 
0'57 gram; 28 per cent. were deep 
reddish brown cocoons, the remainder 
being white. The cocoons were long, 
irregular in shape, and pointed at one or 
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both ends; they were soft, of loose 
texture, and generally pierced. The silk 
obtained from the white cocoons was 
usually of normal strength, whereas that 
from the red variety was weak. The 
diameter of the double fibre varied from 
0:0012 to 0°0018 inch with an average of 
0:0014 inch, whilst that of the single 
filaments ranged from 0:0006 to 0-:0008 
inch with an average of 000071 inch. 
Microscopical examiation showed the 
fibre to have the characteristic structure 
of ‘ wild silk.’ These cocoons are of satis- 
factory quality, and could readily be 
carded and spun for the manufacture of 
‘waste’ or‘spun’silk. Eri cocoons occur 
promiscuously in two colours, brick red 
and white. There was great difficulty in 
bleaching and dyeing the red cocoons, 
and it would therefore be advisable to 
eliminate these by selection of seed 
during about six successive rearings. 
The value of the silk would be consider- 
ably enhanced if the cocoons were obtain- 
ed uniformly white. The silk from these 
eri cocoons could be utilized for mixing 
with Indian or Chinese Tussah silk, but 
the market value of the cocoons would 
vary considerably according to the 
demand for wild silk fabrics. The 
present value of the sample submitted 
was stated by experts to be about Is. per 
lb. in this country. Cocoons of this type 
are used principally on the Continent, 
and are at present in considerable de- 
mand; but, owing to the small quantity 
sent for examination, samples could not 
have been submitted to European manu- 
facturers. Itis suggested that a larger 
sample of afew pounds of the cocoons, 
preferably of the white variety, should 
be forwarded, so that further inquiries 
may be made, and the commercial possi- 
bilities of these eri cocoons definitely 
determined.” {A larger sample has since 
been forwarded, and a report is awaited, | 


C. DRIEBERG, Secretary. 
March 9th, 1908. 
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PADDY (RICE) GULTIVATION 
IN CEYLON. 


As bearing on the Reports which the Govern- 
ment promised during last Session, to obtain 
from the different Revenue Officers, on the Con- 
dition and Prospects of Rice Cultivation in 
their several districts and provinces, we have 
come upon an extremely interesting letter 
written by the late Sir Alexander Ashmore in 
1890, when a comparatively unknown Assistant 
Agent in the island. It was signed ‘ A.” and 
addressed to the Editor of the Ceylon Observer, 
and upon the ‘ pigeon-hole proof copy ” which 
has lately turned up, we find our endorsement 
made at the time as follws:—‘‘Is this not a 
very clever letter by young Ashmore of the 
C.C.S.?” No year is given on the letter; but 
by reference to our files, we find it was 1890 
or some 14 months before Paddy Rents were 
abolished. It is a production which can- 
not fail to be read with interest not only by 
every member of the Civil Servive and every 
intelligent Ceylonese interested in rice cultiva- 
tion; but also by all who recall the striking 
ability and vigorous personality of the late 
lamented Lieut.-Governor of the Colony. It 
will be found below. 


In our editorial reference to the above, on 
the day of its appearance, we spoke of ‘ the 
very timely and apposite arguments of ‘ A.’ 
He knows all about his subject, he regards it 
from every-day experience and not as an out- 
sider, and he turns the tables on local theorists 
by explaining the actual facts connected with the 
grain-growing industry over a large part of the 
country, in a way that deserves the careful 
consideration of all interested in the question 
from His Excellency the Governor downwards. 
We trust ‘A.’’s letter will receive such con- 
sideration.” 1t will be observed that ‘‘ Mr.” 
Ashmore in 1890 took quite acheerful, not to 
say optimistic, view of Paddy Cultivation in 
Ceylon as fairly remunerative to the people in- 
terested ; and yet, curiously enough, he and 
Mr. LeMesurier were perhaps the only two 


Civil Servants who approved, and personally 
aided, Governor Havelock a year later in carry- 
ing out the wishes of Lord Knutsford in ar- 
ranging for the abolition of the ‘‘ Paddy Rents,” 
the common plea used being the very small 
return from, if not the unremuvcerativeness of, 
the industry. 


PADDY CULTIVATION IN CEYLON. 
Nov. 6th, 
To the Editor of the ‘* Ceylon Observer.” 
Sir,—A controversy has been for long carried 
on and still continues asto whether the culti- 
vation of rice is a remunerative or an unremu- 
nerative industry. In a recent issue of your 
paper was printed a contribution thereto by a 
public servant who claims to have proved by an 
account of four experiments, over three of which 
he lost money, that the cultivation is a profit- 
able one; while other persons have on other 
occasions published accounts of experiments by 
which they have purported to show that the 
cultivation of rice is the shortest and easiest 
road to ruin, or, as the case may be, the readiest 
route to the heaven of Mr Andrew Carnegie. 


Tho present writer, who has never sown a 
grain of rice or turned a watercourse or cheated 
arenter, ventures very respectfully to submit 
to the parties tothis controversy that they are 
shooting wide of the mark if what they wish to 
find out is not whatthe returns shouid be, but 
what to the ordinary unlearned agriculturist 
they actually are, Insofaras the question is 
of other than academic interest, it is interesting 
only as the results will enable us to gauge and 
estimate the condition of the ordinary native 
inhabitant of the country. The question is in- 
teresting notas an agricultural but as a_politi- 
cal problem, and as such it is solved by demons- 
trations which employ factors that are outside 
the lines of native usage. The Governmeut 
Agent of the Eastern Province has tried his 
experiment with an English plough in his hand 
and an agricultural primer in his pocket ; other 


270 The Supplement to the 


experiments and experiences of which accounts 
have been published, though lacking these ad- 
vantages and differing among themselves in 
other respects, all agree in this that the system 
on which the labour has been employed and 
paid is different to that used in the ordinary 
course of native cultivation. If then what we 
want to find out is how the native agriculturist 
gets on in his native simplicity, and personally 
that is what we desire ; then and in that case 
our experimentalists throw no light on the 
question. 

It hasoccurred to your correspondent, who has. 
been pondering over the little results of 80 much 
misapplied ingenuity, and he is nof a little vain 
of being the first person to make public so re- 
condite a suggestion that the proper way to 
ascertain whether a native industry is remune- 
tative is to enquire what classes of workers are 
engaged upon it, and to ascertain first the out- 
goings and then the distribution of the net 
proceeds, and he has thought that these parti- 
culars, if correctly ascertained and reported, are 
likely to go further to throw light on the matter 
than the experiments of a whole college of agri- 
cultural instructors. 


But before going further it would be well to 
define—it would have been of no small advan- 
tage to the parties concerned to have done so 
earlier in the dispute—what precisely the ques- 
tion at issue is. Is oris not the cultivation of 
paddy a remunerative industry? Remunera, 
tive to wnom ? The answer which is bound to 
come—‘‘the goyiya”—is not sufficient, for Mr 
Elliott clearly is answering a question as if it 
referred to a capitalist landowner, and most of 
the other contributors to the discussion have 
done the same ; some appear by the ‘goyiya’ to 
mean the day-labourer to the exclusion of the 
landowner, and yet others (among them the 
editor of the ‘lndependent,’) take him in his 
double capacity as landowner and labourer and 
do not hesitate to state that he makes nothing 
in either capacity. 

Let us appeal fora moment to Political Eco- 
nomy. It is a maxim of that science, indisputed 
even inIreland and probably unsuspected by 
the parties to this argument, that the throe 
elements and the only three elements of produc- 
tion are land, labour and capital, the returns 
for their services received by the three co-opera- 
tive elements being respectively rent, wages and 
interest. Our goyiya in his native simplicity 
may represent one, or two, or all three of the 
elements at once, and the returns he draws from 


Tropical Agriculturist 


the cultivation may be either wages only, or 
wages and rent if he isthe landowner as well as 
the cultivator, or wages, rent and interest if he 
supplies from his own resources his seed paddy, 
and the other needful, if scanty, capital. The 
industry will be unremunerative if it returns to 
the landowner less rent than he would have 
obtained had he devoted his land to some other 
cultivation: unremunerative to the labourer 
if he draws less wages init than he would have 
gained if he had devoted an equal quantum of 
industry to other pursuits: unremunerative to 
the capitalist if he draws from the capital 
advanced for employment in it a lower return 
than he would have obtained if it had been used 
in some other way. 


It is then apparent thatthe question resolves 
itself into three ; and an endeavour will now be 
made, by astatement of the native practice in 
the employment of labour and the distribution 
of crop, to show how answers must be sought 
to those three questions. It is to be premised 
that by the native agriculturist nothing what- 
ever is paid for, neither the labourer’s wage, nor 
the capitalist’s interest, nor the landowner’s 
rent, until the harvest is reaped, and that the 
wisdom of immemorial antiquity going before 
the wisdom of the Education Dopartment 
ordained that the labourer in the rice field, like 
the modern schoolmaster, should be paid by 
results. The system is this: All those persons 
who have had any share in producing the har- 
vest being present, and the crop having been 
reaped, threshed and cleaned, the whole as it 
lies is divided as follows :— 

(a) 1-10th gross crop to the landowner to 
meet his liability for the Government tithe. 

(6) 1-7th gross crop, for the cost of reaping 
and threshing. 

(c) 14 times the amount sown to the person 
who provided seed paddy—the supply of seed 
paddy being a privilege of the owner. 

(d) Sundry small payments, for services ren- 
dered : huwandiram, measuring, |the soothsayer, 
&e., &c. 

After the above deductions have been ma _ , 
the balance is divided into three equal parts, of 
which the owner takes one (¢), the person who 
supplied cattle (usually the owner) a second (/), 
and the cultivator the remainder (q). 

Clearly (a) and (e) are rent, (c) and (f) the 
profits on capital, (b), (d) and (g) are wages. 

If the crop fails wholly, no one gets anything ; 
but (a) and (c) remain a debt to be discharged 


out of the next harvest. If in part, the deduc- 
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tions are made in the order (bd), (c), (a) and the 
balance, if any, distributed by the rule. It 
must be remembered that this distribution is 


not the same for all fields, or for all 
parts of the country. The systems of 
distribution are many, but they are all 


on the same plan; the one above described 
is for a field yielding 10-fold : a common class 
of fields. Richer fields yield a larger, and less 
fertile fields a lower rent, the balance being 
divided in different ways. The less fertile the 
field the better the appurent though not the 
real wages: this being, of course, to meet extra 
labour in cultivation and increased risk of loss 

It follows that among native cultivators, pur- 
suing their cultivation in accordance with their 
own customs, the landowner gets a rent in kind 
exactly proportioned to the productive capa- 
city of his land ; the capitalist cets a certain and 
liberal interest on his loan, and a proportionate 
return, if successful, on that portion of his en- 
terprise which he has entered on as a specula- 
tion; and the Jabourer a return in proportion 
to the success of hislabours, But does the land- 
owner thus get a less rent for his land than he 
would, if he cultivated it with some other pro- 
duct, that is, is the industry unremunerative to 
him ? In Colombo the native paddy-landowner 
has turned his paddy-land into grass-fields ; 
outlying corners of fields, unfertile or incapable 
of irrigation, are in the Western and Southern 
Provinces sometimes planted with coconuts: 
very rarely in old days the Kandyan planted 
coffee in his;disused rice-field ; but, on the whole 
once a paddy-field always a paddy-field is the 
rule in Ceylon, Even the Jaffna Tamil who 
grows everything keeps his paddy-field for 
its accustomed use in its turn. Surely it ig 
probable—the writer is not a philanthropist 
and will therefore not venture to dogmatise— 
that this is so because it is to the owner’s 
interest; in other words because paddy-land 
owning is remunerative. For what is the alter- 
native? That a very large body cf persons, 
and no inconsiderable number of whom are 
wealthy, intelligent, and speculative, commence 
or continue to grow rice on land which could 
be more profitably employed otherwise because 
(a) it is the custom, or (b) because they are 
oppressed by unpaid headmen, or (¢) because 
they think the cutivation of rice a more honour- 
able pursuit than others. These are the only 
reasons that are ever offered us on the other side, 
and it is not for a seeker after truth to deny that 
they may have weight, but do they account for 
all the facts? A large body of persons—Sinhalege, 
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Tamil and Malay—have migrated from Ham- 
bantota and its neighbourhood to Tihawa to 
cultivate rice. Was it under the influence of 
custom, or at the instigation of unpaid headmen, 
or in the pursuit of reputation, or did they hope 
to make and—for they are constantly being 
followed by others—do they make money ? 


Is that wealthy speculator Mr. de Mel seeking 
the bubble reputation at Muturajawela, or is he 
terrorised by a village arachchi ? 

Under the new Walawe irrigation work in the 
8.P., not yet working, 1,000 acres of Government 
land have already been purchased by private 
buyers: are they seekers of honour, slaves of 
custom, or victims of the Great Unpaid ? 


Are the rich Moormen who poured their money 
into the Government coffers in return for irriga- 
ble land in Batticaloa content with the mere 
name of landowner, or do they hope for a profit? 


The local philanthropist tells us that they 
have engaged in the least remunerative of native 
industries. Have they, and if so why have they, 
or do they by any chance understand, their own 
business better than the local philanthropist ? 


And, now comes the turn of the capitalist. 
He need not keep us long; nobody ever wastes 
a tearon him. On his advance of seed paddy 
he gets 50 per cent, interest certain, and he may 
be trusted to be making a good thing over any 
other advance he makes. Let us leave him and 
turn to the labourer. Does the labourer in the 
rice-field get more or less than a similar amount 
of work would earn for him in other occupations? 
No one cancertainly tell; for though it is possible 
to measure his receipts, no one can measure the 
amount of his work, for the fact is this, that two 
or three days of arduous labour at the beginning 
once over, the rest consists of a hand’s turn done 
at odd times and is by no means incompatible 
with the contemporaneous pursuit of other 
industries. 


It is constantly stated in this connection that 
Sir C. P. Layard, a very high authority, ex- 
pressed his opinion that labour in the rice- 
field was the worst paid of all labour. It is 
usual for the philanthropist and sometimes for 
less positive and better informed persons to 
quote, as nearly as he can remember them, Sir 
Charles’ words and to apply them to both bran- 
ches of the industry—but this is because he has 
never had them with their context inthe original. 
The statement is, if the writer—who is far from 
books of reference—is not mistaken, contained 
in one of the earliest printed Administration 
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Reports of the Government Agents, W.P.* 
in the course of which an account 18 given 


of the improvement in the position of 
the peasantry following on the extension 
of tne coffee enterprise. Mr. Layard, 
as he then was, spoke of the wages to 
be earned by Sinhalese as carpenters, cart 
drivers, fellers of jungle, &c., and he added, 
(the quotation is from memory): ‘' Paddy 


cultivation is about the least remunerative 
industry in which a villager can engage.” 
Too much has been made of this very mode- 
rate statement of an opinion, which went in 
fact no further than that, at a time when 
speculation was brisk and the coffee industry 
in the height of its prosperity on the borders 
of W. P., the stay-at-home agricultural 
labourer could make less wages by following 
his ancestral pursuits in his native village 
than he could earn by migrating to a place 
where business was brisker and by their 
plying such trades as he was fitfor. It has 
no sort of application to the employment of 
the agricultural labour in ordinary times and 
at a distance from European centres of trade 
and speculation, and it does not refer to 
the landowner at all. But, that being so, 
the opinion so expressed, probably a correct 
one so far as it then went and in the place 
for which Sir Charles intended it, is not 
to shut out all further argument concerning 
consideration of the point ? Let us try the 
question by such other tests as are at disposal. 


What are the 
puted 


best known or least dis- 
in connection with Sinhalese 
They are these. That during the 
periods when paddy farming operations are 
in full swing it is impossible by the offer of 
any reasonable wages to induce the Sinha- 
lese to engage in any other works and thas 
no field in a fairly populous district ever 
lies uncultivated for want oflabour. If these 
two undisputed facts are not to be accounted 
for by the remunerative nature of the work, 
what is the explanation ? Why is it that, 
though the planter may want labour for his 
estate, the Government for the roads and 
the native employer for his plumbago pit, 
the owner of a paddy-field never lacks an 
andukaraya ? Is it dus, as we are told, to 
the tyranny of custom, the oppression of the 


points 
labour ? 


*The statement was made in answer to our 
personal enquiry and embodied in a ‘‘ Summary 
of Information” some thirty years ago, but 
‘‘A’s” argumentisall the same very s strong, — -Ep. 
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unpaid headman, or the keenness of the vil- 
lager in the pursuit of honour ? 


Oris it, i seems possible, that the villager 
likes best the work at which he can make most 


wages in the easiest and most congenial 
way ? At least he himself never complains 
of the work but only that there is not 


enough of it, 

Are we all quite sure that we know the 
villager’s business, as we know that of the 
native capitalists, better than he knows it 
himself ?—Your obedient servant, A. 

Note by Ed. C.O.—Mr. Elliott, while in the 
Service, was quite as optimisticas ‘“Mr.” Ashmore 
as to Paddy Cultivation being profitable, at any 
rate in certain, districts. He read a paper before 
the local Asiatic Society in August. 1885, which 
created a good deal of discussion ; but without 
going into that, we may quote the following 
summary as a text for the’ matter which follows 
showing the other side of the shield. Here is the 
substance of Mr. Elliott’s paper :—- 


Mr. Elliott gave a detailed account of the 
modes of cultivation in the Matara and Batti- 
caloa districts. The expenses of cultivation per 
acre he finds to be: in Matara, 36 days’ labouy 
of a man, andan outlay of 4 bushels of paddy ; 
in Batticaloa, for munmari, 38 days’ labour of a 
man and 8 bushels of paddy, for malamellama, 
18 days’ labour of a man and 10 bushels of 
paddy. 

After giving some instances of exceptional 
crops in favourable localities, he stated that he 
considered 25 bushels as a fair average return 
from irrigated land. 

With such a return, the average cost of raising 
a bushel of paddy ranges from 14 to 23 days’ 
labour, while a return of 30 bushels reduces the 
cost from 1 to 14 days’ labour. But as all these 
estimates are based on outside rates of expendi- 
ture, he considers it may be fairly assumed ‘‘a 
day’s labour produces a bushel of paddy.” 

Cents 25 isan outside value of labour in the 
rice-producing districts, Mr. Elliott is of opi- 
nion the enemies of paddy are few, and can be 
easily combated. The Paper also gave particu- 
lars of cost of transport from the producing dis- 
tricts—Batticaloa tothe market at Jaffna. This 
amounts to 25 cents as cost of production, and 
transport 50 cents, and the paddy can generally 
be sold for R125, 

The administration Report on the Kegalla 
district for 1885 was the authority quoted by a 
writer who criticised the above statement. The 
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very elaborate figures are published below, 
and Revenue Officers of the present day should 
study and compare the three very different deli- 
verances there put before them. In connection 
with Sir Alexander Ashmore’s deliverance on 
paddy cultivation in 1890, and the very different 
production also by a Civil Servant of the same 
period, it is of interest to note what the Hon. 
Mr. Fowler, c.M.c., said on this point, after 
Sir Henry Blake's recent lecture in London. We 
quote the passage bearing on ‘‘ rice”:— 


“Mr. G. M. Fow er, c.m.c.:—There are 
thousands of acres of fertile land lying under 
tanks that have already been restored with the 
view of reviving the cultivation of rice ; but fam 
sorry to say the result has been a failure toa cer- 
tain extent. 
of the Paddy tax did not lead to a vast increase in 
the area cultivated with rice: but that has not 
been the case. There has been but a small 
increase, if any,and | think the reasons are, first, 


It seems strange that the abolition 


that rice is not a remunerative crop ; and, sec- 
ondly, thatthe people who cultivate riceareavery 
limited class—a class that gets smaller instead 
of increasing, owing to the spread of education. 
A so-called educated native considers it beneath 
him to do manual labour and it is no unusual 
thing for a father to be toiling in the fields to 
support in idleness his educated son while the 
latter is waiting for a post as clerk. Another 
reason is that when the Paddy tax was in force 
the headmen were greatly interested in extend- 
ing its cultivation, for they received a commis- 
sion on the tax collected by them. Now I am 
afraid their interest has greatly decreased. I 
should not like to be supposed to be advocating 
the reimposition of the tax, but I do thinkita 
pity that vast areas of fertile land should be 
left useless in the vain hope that they may some 
day be utilised for paddy cultivation. If paddy 
will pay when cultivated, we may be pretty cer- 
tain someone will cultivate it ; butif it cannot 

ay it is better that the land should be culti- 
vated with some other product. Sir John Keane 
rather anticipated what I had to say about the 
utilisation of land under tanks; but I fear that 
there is no more prospect of extension of rice 
cultivation in Ceylon than there is of wheat in 
England.” 


This is rather discouraging ; but we have evi- 
dence from several favourite districts of an eager 
desire to take up irrigated or irrigable land for 
rice cultivation in Ceylon, 


Society. 


(Extracts from Kegalla Administration Report 
for 1885.) 


Cost of Propuction oF Rick IN KEGALLA 
District. 


The cost of the production of rice is shown in 
the tabulated replies to the following series of 
questions, I have taken a pela (i.e. sabont half-an- 
acre) as representing the extent owned by the 
ordinary villager :— 


rs 3 
z é 
» Ef @. So Sig 
Questions, 3 ae ae 32 z w 8 
tod he 
° 2S as =e is ES 
: gas“ ¢2 34 3 4g 
For one pela (half acre) ra oS es! = 3 
sown, how many pelas =) cal 
(one-and-a-quarter 
bushels) do you get at 
the Maha harvest ? 12 12 12 12 10 
How many times do zon 
plough? Cee 3 3 3 4 4 
Betois! the ploughings, 
how many days’ labour 
ofone man do you yre- 
quire forone pela, for 
turning the water on 
and off, clearing out 
Channels, repairing the 
ridges, kamatas, &ec. ? a 6 0 6 7 8 


How many days’ labour 

of one mando you re- 

quire for one pela, for 

all the ploughing, &c.? 6 6 
How many buffaloes for 

allthe ploughings? .. 6 6 6 6 ) 8 
How many days’ labour 

of One man do yon re- 

quire for one pela for 

the sowing and the 

mammoty and smoothing 

work and ridge cutting 

connected therewith? 11 12 12 12 8 8 
How many days’ labour of . 

one man do you require 

for turning the water on 

and off, repairs, &c. and 

general superVision un- 

til harvest, that is seven 

months 24 21 29 21 21 
How many days’ labour 

of women (and child- 

ren) do you require 


a 
a 
ios) 
ive 


for weeding ? 20 2) 1 15 14 10 
How many days’ labour 
for witching atnights? 22 15 14 15 17 25 
do do fencing 4 4 3 3 4 
do do reaping 7 5 6 6 5 5 
do do heaping, 
tying and removing to” 
threshing-floor 6 5 6 6 2 2 
do for thresh: 
ing and throwing on 
straw, &¢. 7 6 6 6 6 5 
How many buffaloes for 
threshing ? 6 6 5 6 
How many y days’ labour 
of one man for heaping 
up the the pa dy. win- 
nowing and measuring 
it? 3 3 3 8 3 8 
do. drying 1 1 1 1 1 1 
do. removing Spe to 
granary? 1 1 ps 1 1 a 
Total number of days’ 


labour of on» man re- 
quired for one pe ! 119 105 112 101 96 101 


Total number ie pairs of i 
buffaloes for one pela? 9 9 8 9 11 10 
Re Re Re 
Market value of paddy 
per pela op cmt heat) 
Total average value of 


Re Re Re 
150 150 150 125 195 


18 (0 18 00)1800 1800 1009 1259 
150 15) 1450 150 125 195 
pe eee 


- R16 50 16 60 16 50 1656 02:8 75 1125 


crop 
Deduct seed paddy 


Total 


SS 
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onsequent value of 
: each day’s labour of 


one man (say) aE 14 16 15 16 9 11 
> ive of cost of but- 
Macnee at Rl per pair’ 90) 900 800 9001100 10 00 
Government tax 
oe ais .- 146 133 141 130 78 118 
Total .-R10 46 1033 94110301178 1118 
If hire of buffaloes and 
Government tax 13 
included,the value of 
each day’s labour f 
comes to (say) ore 5 6 (Oe 6 3 7-101 


Notes.— (1)—There is scarcely any sale for 
straw inthe Four Korales and Lower Bulatgama 
and only a very limited sale in the Three Kora- 
les where a pela’s production of straw cansome- 
times be sold for from R1‘50 to R2:00. 

(2) The percentage of fields cultivated for 
the Yala is as follows :—Beligal Korale, 20 per 
cent; Paranakuru Korale, 10 per cent ; Galboda 
Korale, 25 per cent; Kinigoda Korale, 25 per 
cent; Three Korales, 10 per cent ; Lower Bulat- 
gama, 5 per cent. 

(3) And the yield in folds :—8 fold in Beli: 
gal Korale, 8 fold in Paranakuru Korale, 9 fold 
jn Galboda Korale, 9 fold in Kinigoda Korale, 
4 fold in Three Korales, 5 fold in Lower Bulat- 
gama. 

(4) The native rice is sold for from R2‘52 to 
R2°75 per bushel. 

(5) The cost of making two bushels of padd 
into one of rice is from 25 to 374 cents. 


(6) Buffaloes when hired are almost always 
paid for and so of course is the Government tax. 


The ‘ labour” is generally that of the family; 
when it is hired, it is paid for in food, z,e., three 
full meals a day for a day’s labour. 


CEYLON’S TRADE REPORT. 


(From the Chamber of Commerce Report on the 
half-year ended 31st December, 1907.) 
TEA.—Total exports for the year of both Black and 
Green Tea amount to 182,023,732 lb,,—an increase of 
12,114,897 1b., compared with the quantity exported in 
1966 :— 


Black Tea 
Green Tea 


1906. 
165,899,399 ib. 


1907. 
176,117,016 Ib. 
4,009,936 Ib. 


5,906,716 lb. 


182,023,732 Ib. 169,909,335 Ib. 


The increase is principally noticeable in shipments to 
Russia and the United Kingdom which have exceeded 
those for 1906 by 6} and 43 million Ib. respectively. Exports 
to Australia have increased by nearly ? million lb., and 
those to China, the larger proportion of which is destined 
for Russia and America, by rather over 14 million lb. as 
compared with the previous year’s shipments. On the 
other hand direct shipments to America show a deenesee of 
1 million lb., and those to other countries collectively of 
3 million lb. as against 1906 exports. The last half-year 
has seen the gradual general improvement in quality pre. 
viously noted well maintained, though latterly the good 
price obtainahle for low grade teas has encouraged the 
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_ forward contracts. 


Tromeal Agriculturist 


oftering of red leaf and such kinds. Finest flavoury teas 
have been well represented, and included some very desir- 
able invoices from the Badulla side, Care in plucking and 
manufacture has been noticeable in spite of the temptation 
for a more liberal output, consequent on the very remuaer- 
ative rates realised for lowcountry Teas. Prices have 
continued on a high level for the commoner and low 
medium growths, and also for Dusts and Fannings, the 
finest of these occasionally reaching almost record rates. 
Fine flavoury invoices have been in fair demand with 
prices ona comparatively moderate basis. The demand 
for Green Teas has been good, andthe limited quantity 
obtainable has shown a very good average of quality. 
prices have been satisfactory, though without much change, 
The average price obtained at local auction was 41 cents 
against 35 cents in 1906. 


RUBBER.—Shipments of Ceylon rubber during 1907 
amount to 556,08) lb., as against 327,661 lb. exported in 
1906, an increase of %28,419 lb. Of the total exports 
about 60 per cent has been shipped to the United King- 
dom and 33 per cent to America, Germany and Austra- 
lia being the next best customers. The market during 
the early part of the year was firm with buyers at R3°s0 
per lb., and then gradually declined to R8‘25 per Ib. 
towards the end of November. The chiei feature notice- 
able was the price realised on the local market during 
the latter part of the year, as much as 6d to 9d over 
the rate ruling in London being paid in order to fulfil 
With the completion of these, 
prices dropped to a level with London. Medium and 
low qualities were in poor demand all through the year 
and difficult of sale. ; 

PLUMBAGO.—A very marked decrease of rather over 
$,(00 tons is noticeable in the total exports of this 
mineral as compared with those in 1906, in which year 
it must be remembered shipments reached a record 
figure, the shortage being principally in shipments to 
Germany and America, while those to the United Kingdom 
have also been on a reducedscale. The following are the 
actual figures andtheir distribution : 


1907, 190%, 
Cwt. Cwt. 
To United Kingdom 170,133 187,672 
,, America 283,393 3 9,898 
, Germany 97,689 127,253 
», Belgium 75,209 64,024 


,, Other Countries 14,097 14,819 


640,521 703,666 

Yhe market ruled firm and steady, with a gradual 
hardening tendency until the latter part of the period 
under review, when the effects of the financial crisis 
in America began to be felt and caused a set back in 
prices, 

PRopuUCTS OF THE Coconur PALM.--The following 
are the shipments for the second six months of 1907 
compared with those for the corresponding period in 
1906, viz. :— 


1907. 1906. 
July to July to 
December. December, 
Coconut Oil ewt. 314,712 ewt. 315,369 
Copra x, 250,537 »» 282,085 
Coconut Poonac >» 154,8:3 >» 159,860 
Desiccated Coconut Ib. 18,418,884 Ib. 11,513,167 
Coconuts nuts 8,(82,171 nuts 7,143,419 


The comparison for the whole of 1907 with 19)6stands 


thus: — 
1907. 1906. \ 
January to January to 
December. December. 
Coconut Oil cwt. 477,996 ewt. 539,070 
Copra He 385,156 », 451,184 
Coconut Poonac 228,199 yy 259,125 


Desiccated Coconut 
Coconuts 


1b. 28,30 ¢,497 


lb. 20,213,570 
nuts 13,813,147 


nuts 14,013,510 
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from which figures it is at once seen that the exports 
of the produce of the coconut palm in 1907 were in every 
case, with the single exception of desiccated coconut, 
considerably below the quantities sent from the Island 
in 1903. This shortage in out-put is undoubtedly the 
result of a poor crop consequent on unfavourabl 

weather conditions in the preceding year. During th 

closing months of 1907 a good deal has been heard of - 
coconut stem disease affecting principally young trees. 
It does not appear, however, that short crops are in any 
way due to this pest, and it seems as if the short rain- 
fall in 1906 was practically the sole cause of the smaller 
production. Early in 1907 coconut oil touched Ré85 per 
ton f. 0. b., a record price for the article as far at least 
as the present generation is concerned, but from 
that point there has been a gradual decline in values, 


the year closing with the quotation of R375 per ton and a 


falling market. 
Poonac—has been in steady demand during the year at 
from R80 to R90 per ton. 


Corra.—The demand for export has not been strong 
owing partly to other Copra-producing countries having 
had big crops, and partly to financial depression outside 
the Island, particularly in the closing months of the year. 


CINNAMON.—The quantity of Quills exported during 1907 
is rather under that of the previous year, but this slight de- 
crease has been more than compensated for by the out-put 
of Chips, the total exports of both descriptions showing an 
advance of 295,078 lb over those of 1906, and exceeding those 
of all previous years. Germany continues to offer the 
largest market for both Quills and Chips, America being 
the next best customer for Quills and the United Kingdom 
for Chips. The market hasnot been subject toany great 
fluctuations. The rate for Quillsin ordinary assortment at 
the commencement of the year was quoted at 48 cents per 
lb, and gradually advanced to 52 cents towards the end of 
June, declining towards the close of the yearto about 47 
cents. The market for Chips followed much the same course 
and after advancing to R65 per candy about the middle of 
the year gradually declined, and the rate quoted at the 
close of the period under review was R54 per candy. 


Cocoa.—Though Exports for the six months under 
review have been ona very much lower scalethan those 
for the first six months of the year, theyshew a maierial 
increase compared withthe corresponding period in 1906, 
Total exports for the year were 92,511 cwts. as against 
54,020 cwts. in 1906, an increase of 38,491 cwts. The United 
Kingdom continues to be by far the largest market, and 
has taken over 70 per cent of the total shipments. The 
year opened with a strong market, the demand being in 
excess of supplies, with the result that local values 
steadily advanced. Common native descriptions were 
practically exhausted by the middle of March, but arrivais 
of estate qualities continued to come forward into May 
and found ready buyers. The New Season’s crop came 
in early in October, but the high prizes prevailing rendered 
business difficult, as local values were still above home 
quotations. This position remained unaltered until late in 
the year, when producers were more inclined to meet the 
fall in the home markets. 


CARDAMOMs.—Notwithstanding the reported reduced ac- 
reage of estate kinds, the exports of this article for the 
whole of 1907 have exceeded those for the previous year by 
57,359 lb. A heavy increase is noticeable in shipments to 
India as compare.l with 1906, while those to the United 
Kingdom have also been on a moderately increased scale, 
Kixports to allother countries, however, show a decline. 
The supply during the first half of the year was scarcely 
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sufficient to meet thedemand, and as & consequence the 
local market ruled tirm. With the arrival of 
son’s crop towards the end of the year prices receded s owly, 
though they did not respond to the falls experienced n 
Hurope and America, and business was consequently ren- 
dered speculative. t 

CITRONELLA OIL.—The exports for the year amount to 
1,312,192 lb as comparedwith 1,212,771 lb shipped during 
1906, but the difference is hardly sufficient to account for 
the extraordinary fluctuations in prices that have 
prevailed during the year. On_ referring to the 
Chamber’s Report for the first half of the year, it will 
be noticed that from R1‘05 per Ib in January the 
market rose steadily till as much as R1‘20 to 1°24 was 
quoted in April, after which it declined to R1‘02 to 1°05 in 
June. At the end of August the price had fallen to 90 to 95 
cents, and each month shewed a further decline, the 
market closing at the end of December at 50 to 54 cents. It 
is probable that the financial difficulties experienced in 
the United States and America assisted towards the 
rapid deeline, as the exports to America which were as 
much as 623,999 lb. in 1905 and 563,030 in 1906 have fallen 
to 479,024 for the year. 

The following is the distribution of exports for the two 
years :— 


1906. 1907. 

United Kingdom 483,533 520, 31 
France 18,975 82,900 
Germany <a 97,396 198, L09 
Australia 64,( 65 68,402 
America P 541,030 479,024 
Other Countries 7,072 13,426 
lb. 1,212,771 1,312,192 


Tue CoMPARATIVE STATEMENT oF Exports. 


1907. 1907, 1907, 1906, 
Jan, co July to 
June. Dec. Total, Total. 
Black tea Ib. 94,210,493 81,906,523 176,117,016 165,889,391 
Green tea Ib. 2,655,944 = 8,230,772 5,906,716 4,009,939 
Rubber lb. 247,375 313,710 556.080 327,466 
Coffee cwt. 1,635 214 1,819 7,472 
Cocoa 60,661 31,850 92,511 54,020 
Cardamoms lb. 433, 159 346,336 789,495 732,136 
Cinnamon 
bales Ib. 1,264,891 2,093,557 3,358,448 3,387,692 
Cinnamon 
chips Ib. 1,410,323 -1,425,6(3 2,835,936 2,531,614 
Coconuts nuts 5,730,976 8,082,171 13,813,147 16,013,510 


Desicca ted 


coconuts Ib. 9,889,613 13,413,88t 23,303,497 20,213,570 


Coconut 

poonac cwt. 73,376 154,823 228,199 259,125 
Copra , a5 134,619 250,537 385,156 451,184 
Coconut oil _,, 153,284 314,712 477,996 539,070 
Citronella 

oil Ib. 682,540 629,652 1,312,192 1,212,771 
Cinchona 3 150,287 84,212 234,499 297,613 
Plumbago cwt. 369,087 271,434 640,521 703,666 

Imports. 


PIECE Goops.—A fair trade has been done during the 
past six months, although it has been difficult to work up 
prices sufficiently to show a margin on the high level of 
prices current in the Home markets. The trade would ap- 
pear to be ina healthy condition, though towards the end 
of the year the forced realization of stocks in certain 
quarters has hada tendency to depress prices, A feature 
of the trade has been the absence of demand for Dhooties, 
for which there is usually a strong inquiry during the last 
six months of the year. The grade of cotton known as 
« Mid Uplands” was quoved on the 1st July at 7-22d per 
pound, and on the 31st December stood at 618d per pound, 

RICE.—Imports for the six months ended 31st December, 
1907, shew a decrease of 133,488 bags, as compared with 
the corresponding period in 1906. Arrivals during the first 
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half of the year were, huwever, 228,394 bags in excess of the 
landings for the same period in 1906, and total imports 
for 1907 have exceeded those for the previous year by 


9i,906 bags. 


1907. 1906. 


Rice 3,311,785 bags 
Prices, which have been on a high level throughout the 

year, indicated an advance about the middle of the period 

under review, but declined again tuwards the close of 


the year. 


3,406,641 bags 


RICE IN BURMA. 

Tho area under rice cultivation in the fifteen 
principal rice-producing districts of Lower 
Burma is now reported to be 7,292,211 acres. 
Reduced areas are reported from several of the 
more important districts, and the reductions in 
the district estimates of the outturn have re- 
duced the provincial estimate. The total fallow 
area is shown as 523,760 acres, and the area 
destroyed stands as 70,684 acres. The surplus 
available for export is estimated at 2,486,000 
tons cargo rice, equivalent to 42,135,593 cwts, 
of cleaned rice.—¥. Mail, Feb. 25. 


THE LIFE OF TEA BUSHES IN INDIA. 


With reference to the life of tea bushes in 
India, the ‘‘ Times” publishes the following 
jetter from “‘ X * + * In your article of Decem- 
ber 20 upon the production of tea it was stated 
that the bushes in India are capable of lasting 
for avery long period, but no specific instances 
of endurance were named. As the matter is one 
of special importance, I send you information 
that hasreached me in the course of investi- 
gation. It fully confirms what was said. From 
Assam I learn that the oldest tea at Chubwa, put 
out in 1837, was still vigorous in 1902, aged sixty- 
five years, when the China bushes were replaced 
by a finer jat of plant upon which labour could 
be more protitably employed; while I hear of tea 
in the Tingrai district planted by Bruce, pro- 
bably about 1840, which is still being worked. 
In Darjeeling the bulk of the old tea, which is 
still being cropped dates from 1865 back to 1860, 
while there are small plots at Lebong planted 
in 1856 and 1857 still bearing well. In Cachar 
and Sylhet some of the bushes first planted at 
Doloo about 1858 have been cultivated without 
interruption up to this season ; at Arnicherra 
there are small areas planted in 1857 still being 
worked; some of the old tea around Lulleecherra 
planted about 1858 is now in bearing, and part 
of Goolni made in 1864 is yielding well. In 
Dooars the earliest tea is at Dam Dim and Hohe ; 
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it was planted in 1873 or1874. In Travancore the 
oldest, dating from about 1883, is still vigorous 
and healthy, some field yielding as much as 700 
Ib per acre, To these statements of fact I ap- 
pend opinions received from planters of excep- 
tional standing and exprience respecting the 
probable-life of the gardens. ‘‘ The measure of 
endurance of the tea plant on Indian soil is de- 
pendent entirely on how both are treated. As 
planters we cannot claim to have been quite fair 
to the tea bush untilrecent years.” ‘‘ I would 
most certainly say that the life of a garden 
planted and worked under present conditions 
would be much longer than.one planted thirty to 
fifty years ago. We know now that young tea 
must be allowed to arrive at maturity before it 
can be regularly plucked and pruned.” ‘‘There 
isno reason why the teain Travancore, which is 
at present twenty-four years old, should not in 
crease in yielding capacity, and there seems to 
me no reason why it should not live another 
fifty years, probably longer, provided it 18 well 
treated.” ‘<I have such respect for the tea plant 
that I believe, properly treated, it would 
live longer than the oldest man.’—A, & C, 
Mail, Jan, 31. 


THE A.B.C. OF BEE CULTURE. 


This book has since 1877, when it first ap- 
peared, held its place as the standard work on 
Bee-keeping, but the present enlarged edition, 
which has been thoroughly revised and brought 
up-to-date, must replace all previous ones as 
a regular vade-mecum on the subject.  Ar- 
ranged alphabetically, dictionary-wise, there 
is no conceievable point connected with api- 
culture that the authors (Messrs. A. [. and E. 
R. Root) do not refer to and satisfactorily ex- 
plain. With the ‘“A.B.C.’ in his possession 
the amateur will never be at a loss. That over 
100,000 copies of the work are already in the 
hands of bee-keepers all the world over is a 
sufficient guarantee of its value. The present 
edition will add another 15,060 to this number. 
The new edition consists of 600 double-column 
pages and as the publishers announce is ‘‘boun- 
tifully supplied with many excellent illustra- 
tions.” Atthe end isa most interesting Pic- 
ture Gallery of apiaries and bee exhibits. The 
work has already been translated into French 
and German. Aud yet—such is American en- 
terprise—this Encyclopedia, which might more 
appropriately have been named the “ A to Z of 
Bee-keeping” is available at the modest price 
of 1 dollar and 50 cents per copy. 
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NOW READY. 


The Coconut Planters’ 
Manval. 


A new Edition (the 4th) compiled by 
A. M. & J. FERGUSON; with all the 
latest information as to 


Planting and Cultivation; Preparation of 
Copra ; Desiccated Coconuts, &c. 
Also all the latest Papers on Diseases of 
the Coconut Palm. 


Price Rs. 3°50 credit; Rs. 3°00 cash 
Postage 20 Cents. 


Orders can now be attended to. 
Apply, MANAGER, 
Observer Press. 


a 


LACE-MAKING IN COTTAGE AND 
FACTORY. 


AN INDUSTRY THAT EMPLOYS 
THOUSANDS. 


By E.A.L. Dovctas. 


Dr, Johnson described net, the mother of lace, 
as a texture ‘‘woven with interstical vacuities.” 
If he were here today to consider the cunning 
in-workings through whick-nets evolve with the 
help of machinery into lace, and to observe the 
variety and scope of their generation, he could, 
filled with the spirit of modernity and its metaph- 
orical truthfulness, define lace as the’ bread and 
butter of a great number of the British people.” 
The lace-making industries of Great Britain 
give steady work to thousands and thousands of 
the population. And, not only that, they are in- 
creasing year by year, and receiving wider re- 
cognition throughout the world, doing much for 
the national prosperity. Further, they give work 
thatissafer, more hygienic and moreappropriate 
for the employment of women than perhaps any 
other industrial occupation in the kingdom. 
Accidents are exceptionally rare. In the last 
statistics available the fatalities in the combined 
lace, silk, and hosiery factories are stated as the 
fewest ofall the British Industrial work-places 
—there having been three for the year, the 
next lowest being eight. 
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Much of the work connected with the lace 
factories is done by women in their own homes, 
Among other things, after coming from the 
looms, the lace must be bleached, dyed, dressed, 
starched, ironed, mended, measured and car- 
ded. From whichever point of view it may be 
regarded the captains of industry have every 
reason to regard their lace factories with com- 
placency. The maids and matrons of industry 
also, on their part, can look on the revival of 
the beautiful old point and pillow lace craft as 
the greatest blessing which has ever come to the 
cottage folk of the Midlands, of Devon, and of 
lreland. 

NEARLY A TOWNFUL OF WORKERS. 

In Nottingham alone there are more than 
187,500 people engaged in the lace trade. Yet 
Nottingham does by no means monoplise the 
lace business. Much lace machinery is cons- 
tructed there, and sent out to neighbouring 
towns and other districts, where vast factories 
employ many people. The greatness of the lace 
industry permeates the life of Nottingham. It 
may be called the keynote of its existence. The 
School of Artand the university there appreciate 
its importance to such an extent that they de- 
vote special departments to the designing of 
lace, dyeing, etc., and to the construction and 
working of lace. machinery. They even hold 
evening classes for the express benefit of the 
artisans, An authority, who speaks of the Not- 
tingham looms as ‘‘marvellous triumphs of in- 
genuity,” says; “If we wonder at the work of 
the lace-makers (real-lace workers), it may be of 
even greater wonder that human intelligence 
should have compelled steam and machinery to 
do so nearly the same!” 


One of the pleasing features of the lace trade 
isthe fact that, instead of being rivals, the 
makers of real-lace and the manufacturers of 
machine-made lace work together for greater 
trade, each appealing to distinctly different 
classes for distinctly varying purposes, and each 
benefiting the other. 


A RESULT OF THE FAMINE, 

All the lace industries in Ireland (except the 
Carrickmacross and Limerick industries) were 
developed as a direct result of the famine years 
of 1846-7-8. Most of them grew out of the tireless 
efforts of brave women, who, single-handed, and 
with nothing but bits of old lace to guide them, 
taught the intricate stitches to the starving 
women and children, and thus gave them an 
able weapon with which to combat the terrors 
of their poverty. 


278 


A solitary nun in Youghal, haunted by the 
pinched faces of the wretched children who 
attended the convent school, one day found a 
piece of old lace, and was inspired with the 
idea of teaching the poor how to makeit. Her 
teaching was so thorough that the laces then 
adopted and originated are acknowledged today 
to be among the most exquisite of all laces. 
In much the same manner Mrs. Roberts bade 
the poor crochet-workers of Clones copy some 
Point de Venise lace, and succeeded in having 
it bought and worn by the fashion-leaders of 
New York, Paris, Brussels and Vienna. The 
curious and wonderful work of the Cork lace- 
makers was taught by the Ursuline nuns, A 
scrap of old lace found in the Tynan rectory 
was the beginning of the beautiful Irish point 
laces in the Venetian, Spanish, and rose de- 
signs, adapted by the peasants of that desolate 
country on the borders of Lough Erne. A 
flounce made by them, bought by Lord John 
George Beresford and exhibited in 1851, 
brought many orders, 


Ever since those terrible famine days lace- 
making has been of the most signal benefit to 
the Irish cottagers. The delicate Tambour 
lace-work dates from 1829, when one OC, Walker 
brought twenty-four girls from England to teach 
the women of Limerick. The Limerick ap- 
pliqué was introduced by Lady de Vere, and 
the dainty Carrickmacross lace, which consists 
of a pattern cut from cambric and applied to 
net with point stitches, was originated by the 
wife of the Rector of Dunnamoyne in 1820. This 
lady taught her servant, Mary Steadman, to 
copy some lace she had brought from Italy. 


WINNERS OF MANY AWARDS. 

The skillful lace-makers of Beer and Brans- 
combe have won many medals for their beautiful 
Honiton laces—among others, the bronze medal 
at the Chicago Exhibition of 1892, the silver 
medal at Paris in 1900, the Grand Prize at St. 
Louis in 1904, and the ‘‘ Diplomed’Honneur ” at 
Milan in 1906. The gold cross of the Home 
Arts and Industries has been won by them three 
times. The industry in these villages, revived 
in 1890, was handed over in 1891, to Miss Treve- 
lyan whose great aunt, Pauline, Lady Treve- 
lyan, had done much for the lace workers in 
1866, when there was a great deal of distress 
among the cottagers. At the present time a 
steady output of high-class lace could be main- 
tained if only a wider market were created. 
Only the best linen thread is used and the deli- 
cate fillings and net groundings of the exquisite 


The Supplement to the Tropical Agriculturist 


old designs have been revived, and new designs 
suitable for the finest quality of work introduced. 
Some of the fine raised work consumes an al- 
most incredible length of time in the making. 
Four hours’ uninterrupted work, in some cases, 
is hardly perceptible. 

Nearly all Continental laces are made of 
cotton. Inthe cottage industries of England 
and L[reland the use of cotton thread has been 
almost entirely supplanted by the finest quali- 
ties of linen thread. The even beauty of good 
lace depands on the worker’s touch, and this 
light, delicate touch can only be acquired by 
the use of the best linen thread, 


Apart from all other considerations, lace- 
making, both in cottage and in factory, is 
worthy of the public interest, from the fact that 
if is every year becoming more distinctly 
national in character. As an’ occupation for 
women and girls it is, as already mentioned, 
singularly congenial—and this fact is significant 
in a country where so many women are obliged 
to support themselves. Inthe cottage work it 
has the highly disirabe effect of keeping the 
rural classes on the soil.—Daily Mail, Jan. 21. 


PETROLEUM RESIDUE FOR THE EX- 
TERMINATION OF WHITE ANTS. 


Colombo, Feb. 24th. 

Dear Sir,--We attach herewith copy of a 
letter written from Java describing the methods 
adopted ina successful experiment in extermin- 
ating White Ants which should prove of peculiar 
interest to tea planters in Ceylon. We hand it 
to you as you may consider it sufficiently 
instructive and interesting to publish in your 
valuable paper—We are, dear Sir, yours faith- 


fully, 
DELMEGH, FORSYTH & Co. 


(Copy 
[Extract from the “Indische Mercuur ” 
of soth July, 1907.) 
AN EXPERIMENT WITH PETROLEUM RESIDUE 
FOR EXTERMINATION OF WHITE ANTS. 


The above named experiment was made in the 
tea gardens of the ‘‘ Landen aan de Zuid” estate, 
near Tasik, Malaya, during five consecutive weeks, 
The recipe was received by the under-signed from 
the Zoological Department of the Agricultural 
Department in Buitenzorg near Batavia, Java). 
It has to be done as follows :--Put together 1 to 
14, liqueur glasses of residue oil and one small 
bottle of water, sprinkle the mixture round the 
tree, shaking the bottle all the while. I took 
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winebottles for the purpose, containing about 
liter, because these bottles had not to be filled 
so often asthe small sort, which hold only ¢ liter. 
The bottles are closed by a cork, which has been 
pierced sufficiently to let a straw stalk pass. 
The content of one bottle is sufficient for the 
treatment of 15 to 20 shrubs. Before the real 
disinfection began, the stems of the teaplants, 
which had suffered from white ants, were freed 
from these insects by means of a pointed piece 
of wood, the covered corridors in the bark were 
destroyed, and especially the holes made by 
them and already quite full of earth were clean- 
ed. Thenthe ground, about 4 inches from the 
root and also the sears on the tainted wood were 
very well wetted by the mixture. Constant 
shaking of the bottle is necessary in order to 
sprinkleas much as possible with water, contain- 
ing the above-1nentioned quantity of residue. On 
several spots in the gardens small experiments 
were made. Everywhere the results were the 
same, towit: Ona field, used for the experi- 
ment, there were 800 shrubs on the 15th April. 
Among these, 3i1 had suffered from white ants; 
they were all treated in the way described and 
marked by means of a stick. During the follow- 
ing days the tainted plants as well as the healthy 
shrubs were carefully examined,. Of course 
there were always some of the latter that were 
visited by ants, butit happened very seldom that 
a treated plant suffered again from them. In 
those cases, it was no doubt due to the ground 
near the root not being sulticiently sprinkled 
with oil. Indeed, it is very difficult to judge 
whether the quantity of oil, poured out with the 
water, is sufficient. Only afterwards, when the 
water is evaporated, one can clearly see the 
stains on the ground left there by the residual 
oil. After a month, there were nearly one 
hundred new plants attacked on the experiment 
field, whilst only a dozen plants could be 
counted, which, after having been treated, had 
again suffered from the insects, This proportion 
is striking. 

By and by, however, the disinfecting liquid 
loses its power, either by evaporation, or the 
washing away of the oil. So I came to the con- 
clusion, that having treated the shrubs like this 
one can protect one’s plants for about one month. 
Of course handy people are required for the 
work, as, should the sprinkling be carelessly 
effected, one cannotrely upon the results. It 
seems to me, that women are most adapted for 
the work, but still good superintendence is 
essential, Very probably the oil poured over 
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th root, the ground and the bark, does not 
affect the plant in the least. Even after having 
treated a shrub very often for about a month, 
I could not see the slightest alteration in its 
appearance. Therefore it seems to me, that the 
proportion of water and residue may safely be 
taken somewhat larger. During the time, in 
which the experiment was taken, there fella 
lot ofrain (500mM), and only on 10 days it was 
dry. So far as regards the experiment; but I 
would like to make some statements in connec- 
tion with this question. They say that in the 
dry season the termites are more active in their 
work of destruction above the ground. In that 
time, the oil is less likely to be washed away, so 
the results are perhaps better then, though the 
evaporation may make chances equal again. I 
often heard people declare that ants only 
attack those trees, as are already ill or ina weak 
or abnormal condition. I[ cannot contradict 
this theory, because I do not know enough 
about termites, and was not able to read any- 
thing on the subject. Still my experience com- 
pels me to have a different opinion, as I have 
often seen ants attack perfectly strong treesand 
shrubs, but it is true that the holes, scars and 
corridors of already attacked plants are very 
welcome to them, as these places help them to 
complete their work of destruction. Anyhow, 
I believe that the discoverer of a not too costly 
means for the extermination or driving away of 
white ants will be a benefactor to the tea plant- 
ation-owners on low grounds, and I have deem- 
ed it necessary that modesty, originating from 
my short experience, ought not to keep me from 
publishing this article in a perodical, which 
appeared to me to be most suitable for the 
purpose, 
P. Houten. 


THE FERTILIZATION OF LAND. 


In The Daily Argosy of Tuesday, Mr. C. 
Ross, of Gold Mines, Essequebo, writes :— 


As any natural means of fertilizing the land 
must be of much interest to those engaged in 
the cultivation of the soil, I will with your 
permission refer to a plant which attracted my 
notice in 1896, when I was the manager of 
Plantation ‘‘ Success,’ Leguan,. 


I observed that the growth of the canes on the 
field, number twenty-four in the ‘* White Swan” 
section of that estate, were muchin advance of 
those on the other fields in the same section 
and plarted at the same time, the difference 
being so remarkable that I decided to try and 
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ascertain the cause. On inspectieng the field | 
found that Jarge numbers of plants of the indigo 
family were growing in that field but not in the 
others. Knowing that the indigo plant was 
regarded by the planters of the past as an excel” 
lent ‘green dressing” for the soil, 1 had some 
ot the plants saved when weeding the field. 
Those plants when they were from one and a 
half to two feet high blossomed at the ends of 
the branches in clusters of light blue or pink in 
colour, and curled back like the tail of a hare 
when running. The ieaves of the plant are 
rough and almost round of alight green colour 
and when they are bruised throw off a strong 
smell of musk. After the blossoms had run to 
seed, I drew up several of the plants with theit 
roots and found that many of them had small 
white globes suspended by white thread-like 


roots and attached to the main roots. The 
globes were about the size of a grain 
of barley and with slight pressures be- 


tween the tingers they crumbled into a fine 
white powder. I am under the belief that 
this powder possesses marvellous fertilising 
power on the soil. Had I remained in the sugar 
business it was my intention to make experi- 
ments with the plant. Now I would suggest 
that the Imperial Department of Agriculture 
should make experiments with the plant to 
acertain its value. The plant is among the 
spontaneous growths in this colony and is found 
in most of the West India islands and experi- 
ments could be made at small expense as the 
plant could be cultivated among the young canes 
with much advantage to the latter. Before 
closing I should state that some years before 
the plant attracted my attention, some of the 
largest branches of plantains and finest ground 
provisions I have seen in this colony, were 
grown on land where the plant under notice 
grew as a weed. J would therefore suggest that 
those engaged in the farming business should 
try and establish the plant in their farms. I 
am, sir, etc. C. Ross. 
—Weekly Argosy, Jan. 11. 


BANANA TRADE OF DUTCH GUIANA. 


Reuter’s Agency is informed that, following 
the example of the British and Colonial Govern- 
ment in Jamaica, the Dutck Colonial Govern- 
ment are taking energetic steps to encourage 
panana growing in Dutch Guiana, where, as was 
the case in Jamaica, the decline in the price 
of cane sugar has made it difficult for the plan- 
tersto pay their way. The Dutch Colonial 
Governmentihave advanced money to the growers 
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to enable them to plant bananas and have 
granted a subsidy for ten years to the Royal 
Dutch West India Steamship Company for a 
weekly service of suitably fitted fruit steamers 
between the ports of Paramaribo and New 
York.— Financial News, Feb. 27. 


COCONUT, RUBBER AND OTHER 
TROPICAL PRODUCTS. 


IN THE SOLOMON ISLANDS GROUP. 
A New DevetopMENT CoMPANY. | 
The Solomon Islands Development Co., Ltd., 


with a capital, £100,000 in 1,000 shares of £100 
each is being formed to acquire lands, principally 


in the Solomon Islands Group, and to develop. 
them by the establishment of plantations of 
coconuts, rubber, bananas, fibres, and other 
valuable tropical products. It will also take 
power in its Articles of Association to engage in 
any other business incidental to the Islands. 
200 Shares, equal to £20,000, have already been 
applied for by persons who are acquainted in- 
timately with island conditions. When 300 
shares, equal to £30,000, are allotted the Com- 
pany will be considered as tormed. The estab- 
lishment of Coconut Plantations is to be the 
main object of the Company, as being the surest 
and most easily worked source of revenue. The 
Company, however, do not propose waiting 
seven or eight years until the Coconuts mature 
for the payment of dividends; but, taking ad- 
vantage of the regular. steam service under 
Commonwealth Mail Contract, they purpose 
planting Bananas and other products between 
the young coconut trees; and as these plants 
mature quickly, profitable business with Aus- 
tralia should be attained after the second year, 
probably enabling dividends to be paid, whilst 
development work would still be going on at 
capital cost. A block of 10,000 acres of rich 


agricultural land on the island of Gaudal- 
canar has been applied for on a _ 999 
years’ lease, and only awaits the formal 


approval of the High Commissioner to be 
available for work. A valuable plantation of 
about 8,000 acres at Manning Straits, embracing 
a number of small islands partly planted, has 
been purchased on behalf of the Company. 
This is one of the best situated properties in the 
Solomon Islands and is looked upon as a very 
advantageous purchase, both by reason of its 
situation, the nature of its soil, the value of the 
improvements already placed upon it, and the 
fishing rights, especially for Turtle Shell, from 
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which an appreciable revenue is expected to be 
derived. A freehold purchase has also been 
made cf the island of Tetipari, or Montgomery 
Island, estimated at about 40 square miles 
(25,000 acres), with about 8,000 to 10,000 acres 
suitable for coconuts, and the balance forest 
country, containing much valuable timber, to 
be exploited ata convenient time. Other free- 
hold purchases of land are being negotiated at 
suitable spots. In offering these properties for 
flotation the Provisional Directors wish to state 
that everything being offered at actual cost, no 
profit whatever is made by anyone in the forma- 
tion of the Company and the Shareholders will 
reap the full benefit of the cash purchases made 
and of the application for lands now under 
consideration by the British authorities. 

The Provisional Directors are :—Col. James 
Burns, Hon. James Inglis, Adam Forsyth, Esq., 
and Walter Lucas, Esq. 


THE CHINA TEA CAMPAIGN. 

Paragraphs have appeared in some of the papers 
to the effect that ‘‘the imports of Indian tea 
during the past eight months seem to have dimi- 
nished about 9 per cent., while Chira tea has 
more than doubled as compared with the cor- 
responding period of 1906-7.” On this subject 
Messrs. McMeekin and Co., Lime Street, send 
the following statement, which explains the 
position: “The imports of ‘old-fashioned China 
Congou’ are insignificant in volume. Itis true 
that the imports of what is in the statistics 
termed ‘ Congow’ from China were nearly double 
during the last eight months, as compared with 
the corresponding eight months of the previous 
in the term 


year, but the tea embraced 

‘Congou’ includes large quantities of 
exceedingly low quality, which is at 
the present moment almost  unsaleable. 


While the lowest qualities of Indian and 
Ceylon teas have been realising in public auction 
about 73d. per lb., it has been almost impossible 
to dispose of the commonest grades of China 
tea at 4d. per lb. The consequence is that 
stocks in the bonded warehouses of this class 
of tea have materially increased. The impor- 
tations have no relationship to the duty collected 
by the Chancellor of the Exchequer, as the teas 
go into bond and duty is only paid upon de- 
livery therefrom for home consumption. The 
increase in the amount of duty collected from 
China tea of every kind during the year 1907, as 
compared with the year 1906, amounted to about 
£77,000 (out of a gross total of £5,700,000). The per- 
centage which China tea of all classes showed 
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to the total consumption within the United 
Kingdom during the last five calender years is as 
follows: 1903, 5% per cent. ; 1904, 4} per cent. ; 
1905, 23 per cent.; 1906, 2 per cent. ; 1907, 34 
per cent. The increase shown during 1907 is 
attributable to the effort made by distributors 
to use in their blends more of the inferior 
China tea to try and compensate for the higher 
prices ruling for [ndian and Ceylon growths. 
That an increase of only 1 per cent. could 
be made in such circumstances indicates how 
exceedingly unwilling the British public are to 
take even the smallest percentage of China tea 
in the blends that are sold from retail shops.” 
By the way, the friends of China tea, and 
there seem to be quite a number of them, 
are becoming a little anxious abcut the 
supply of rubbish arriving ftom China. In 
the ‘Grocers’ Gazette” *‘* Heathen Chince ” 
writes :—‘‘ This market has been temporarily 
paralysed and demoralised by the launching 
upon it of vast quantities of the most terrible 
rubbish in the shape of siftings which the trade 
has seen for many a year past. The fact that 
this deleterious mixture pays 5d. per |b. duty to 


_ the Customs just the same as if it were really tea 


must supply the only possible excuse for letting 
itinto the country. In the long run this will be 
another nail in the coffin of the China trade, 
and the veteran hands who still live by and love 
the old trade are the most bitter in invective © 
against the latest knock-out blow. Many of us 
can still remember the days of the old Maloo 
mixture, and it took years and years to rid the 
market of that awful pest. What eventually 
became of it, no one exactly knows to this day, 
but it was before the era of most litter, and so 
was probably used for bedding. down pur- 
poses for horses and cattle when straw ran 
dear, or perhaps to keep strawberries out of 
the dirt. Now, once again, just when we 
are priding ourselves on the whole community 
d-inking better tea, along comes this reok- 
ing rubbish in the shape of siftings to once more 
discredit China tea in the eyes of the whole 
world, The best friends of the China tea trade 
are the men who are anxious to see it keep up 
to at least a moderately good standard of qua- 
lity, and, goodness knows, the trade does not 
want any more ‘facers’ just at the moment.” 


After this very candid statement it is amusing 
to note that the secretary of the China Tea 
Association winds up a letter to the trade jour- 
nal we have mentioned, with the following touch 
of humour: ‘China tea, of all grades, does not 
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profess to contend with Indian and Ceylon ‘in 
rich syrupy liquor,’ but it is satisfactory to know 
that indulgence in the China leaf, whether 
whole or broken, will not lead to an inquest, as 
in a recent case where the deceased was found 
to have a leather-coated stomach from the use 
of strong astringent teas.” We may now expect 
to see advertisements of China tea with the 
following addition: ‘‘ Use tea from the Flowery 
Land and avoid a leather-coated stomach.”— 
E, and C. Mait, Feb. 14. 


THE COCONUT STEM DISEASE. 
Feb. 2\st. 

Through the ccurtesy of Mr, Welldon, the 
V. A. of the Ceylon Tea Plantations Co., and 
of Mr. Braine, ‘the Superintendent of Mawatte 
estate, I had the privilege of witnessing a demon- 
stration of how to treat trees affected with the 
disease. Without being hypercritical, I must be 
permitted to enquire, why have all these Cemon- 
strations on estates, and why on those of a 
particular Company? If it was necessary to 
have Gemonstrations on estates, one of those 
chosen should certainly have been Goluapokuna, 
where the most complete precautions are being 
adopted to guard trees against infection. The 
spraying operations would have been an object 
lesson, though not for the ordinary villager, 
yet for the intelligent planter. Goluapokuna, 
withal, would have been more central and 
more accessible than the estates chosen, 
But Iam very strongly of opinion, and have 
urged those opinions constantly during the 
last few months, that it is 


THE SMALL LAND-OWNER THAT SHOULD Bw 
REACHED PRIMARILY, 

and not tha more intelligent owners 

or Superintendents of estates. How- 


ever, all this by the way. I learnt from 
Dr. Willis, to whom I communicated my 
opinion, that a very complete scheme has 
been elaborated, and will be adopted and 
carried out immediately. This should have 
been done at the initial stage of the epidemic, 
but better late than never. Much lost time will 
have to be retrieved. The interest the intelli- 
gent portion of those interested in coconuts 
evinced in the demonstration was amply testified 
to by the distance from which planters came to 
witness it. There were planters from far-off 
Rajakadaluwa, who travelled all night soas to 
be present at8 a.m. A gentleman came from 
Henaratgoda. Those engaged in desiccating 
nuts were present with 
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DISEASED KERNELS OF NUTS, 
and nuts with a fungus attack almost similar to 
the disease on the stems, affecting the husk, 
But the numbers present were disappointing. 
As for the natives, only two solitary outsiders 
were there, one a Headman and another a man 
apparently of some standing. The people that 
should have come were not there. Stolid, 
Philosophic, apathy must have been one cause, 
and the inaccessibility of the place another. 
Now to the demonstration. To me, who has 
to deal with old trees on which the attack is 
superficial and never penetrates the hard wood, 
unless possibly when treatment is neglected, it 
was a revelation, and an unpleasant revelation, 
to seethe extent of the damage that could be 
done on young trees, One part of the tree 
operated upon was badly attacked, and I was 
not surprised to find 
THE HEART COMPLETELY DECAYED. 

A bleeding spot above that was chosen 
and cut out, and there was the disease 
wending its way almost up to the crown. 
What was strange was, and I amsure_ it 
was @ revelation to Mr. Petch, that 
the disease on its way up, was almost im- 
perceptiblein places and was indicated only by 
slightly discoloured tissue, while above that, 
dead tissue was met. This occurred more 
than once. This is a very serious state of affairs 
and demands imperatively prompt and vigor- 
ous action on the part of the authorities. 
At the request of Mr. Welldon, I addressed a 
few words to the Sinhalese present. The Peace 
Officer at once stated that very few Sinhalese 
would cut out the diseased tissue as completely 
as he saw done. I told them that 

aS IN THE CASE OF HUMAN INFECTIOUS DISEASES, 
the Government will be compelled to step 
in and interfere both for the safety of the 
individual concerned and for the public 
safety. An Ordinance had been passed for 
this purpose, and will be proclaimed in 
infected areas. The owners of gardens and 
estates will be called upon, by notices served on 
them, to treat their trees. Failure to do so 
will be followed by the trves being cut down 
and burnt, and the individual prosecuted. I 
asked them what a Sinhalese man will do 
without his coconut trees? He will prefer 
death to that, he said. Neglect of timely 
precautions will end that way, I replied. I 
questioned Mr. Petch, as to how he inno- 
oculated trees and sucessfully infected them. 
He explained that he cut out a square piece 


even 
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of the bark, placed some of the exuding 
matter from the diseased part of a tree in- 
side, replaced the piece of bark and protected 
the cut with grafting wax. I pointed out to 
him that according to his theory, infection was 
CARRIED FROM TREE TO TREE BY CLIMBERS, 
SQUIRRELS AND POLE-CATS. 
They will not adopt so elaborate a process of in- 
noculation, but will simply carry a small portion of 
‘the bleeding stuff on their bodies, and place it on 
the bark or in acrevice init. I suggested that 
he should try infecting trees according to the 
upposed natural means of infection. If he 
succeeded, his theory wili be established. I 
told him I saw a young tree infected through 
smooth bark, on which no crevice was apparent 
to the naked eye. Later in the day, I visted an 
estate in the Negombo District, where I was 
shown a tree that was attacked with the disease 
a long time ago and was treated. The tree was 
an old one. Above the treated portion the bark 
was dead and loose for about 10 feet. I think 
this shows that the disease cannot penetrate 
the hard wood of old trees. One always 
meets with trees with dead and loose bark, 
which may have been owing to the disease 
before it attracted attention. I was.asked by 
Mr. Welldon how I accounted for 
TREES WITH HOLLOWED OUT CENTRES 

that one meets with always. 1 replied, it may 
have been caused by this disease when it was 
sporadic and did not, therefore, arrest atten- 
sion. Now it had assumed a virulently epi- 
demic form and must be stamped out. 

Hot tar should be applied to the cut-out 
portion of a diseased tree. In how many cases 
is this done? When one is by, it is done, not 
otherwise. An idea has occurred to me to 
obviate this. An iron bucket of about half- 
‘gallon capacity should be made with a fire place 
underneath, something like the cans ‘ Tey- 
thanni’ men (itinerant tea vendors) use. Pieces 
of fuel can always be put into the fire-place, 
and the tar will always be hot. I make a 
present of this idea to the engineering firms 
n Colombo. The demand for these, if moder- 


ately priced, will be very large. 
B 


THE COCONUT BLEEDING AND 
OTHER DISEASE. —I. 
Veyangoda, Feb, 24th. 
Srr,—Mr. Petch’s letter, published in Friday’s 
Observer, will be very widely welcomed for the 
very plain and definite instructions it contains 
on the treatment of coconut trees suffering 
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from the stem disease. It was long needed. 
It is also valuable because of the reasons 
it puts forth why certain suggested re- 
medies must fail to afford the desired 
relief, The enforcement of the official re- 
medy may te expected to follow the recent 
proclamation of the disease under the Pests 
Ordinance ; but voluntary measures, whether 
preventive or curative, are always to be pre- 
ferred to compulsory, as saving time, money 
and friction. At any rate, let people first be 
sought to be convinced of the good that.is in- 
tended, before compulsion is brought to bear 
onthem. Tojudge from ‘‘B.”’s letter in Satur- 
day’s Observer no such attempt was made in 
connection with the demonstrations last week — 
else he would not have had to act as interpreter. 
turely, the Revenue Officers and Headmen 
ehould have been widely informed ; or, if they 
had been informed, some of them at least should 
have been present. I quite agree that Ne- 
gombo is more central and important than 
Mirigama and there should be no difficulty, 
as I believe is intended, in choosing centres 
with reference to population and plantations. 
I shall be glad to give every possible help to 
Dr. Willis and Mr. Petch in their efforts to 
inform the villagers in this neighbourhood—not 
2 miles from the Railway Station. 

The long-looked-for rain came down in de- 
lightful. showers on Saturday afternoon and 
measured nearly two inches. The drought 
extended over five weeks, as, barring a cent on 
29th January, the previous rainfall was -26 of 
an inch on 16th of that month. Last night 
there were gentle showers. The coloured leaf- 
bud in cinnamon bushes had foretold the rain 
for days past. It is almost always a precursor 
of rain. F.B, 

Il. 
Kandawela, Negombo, Heb. 23. 

Siz,—l was glad to see in the local papers of 
21st and 22nd instant, Mr. Petch’s clear instruc- 
tions as to the preparation of Bordeaux Mix- 
ture for the Bleeding disease, It is now over 
3 years since attention was drawn to the bleed- 
ing disease affecting the coconut palm by a ; 
letter from Mr Nicholas in the Observer and 
by sections cf the stem being sent to the 
Kachcheri by the headman of Uswetakeiyawa 
(Negombo Canal), and only now, after the pest 
has become general, have the directions been 
published in the newspapers how to treat the 
affected trees and prevent further spread of 
the disease. But Mr. Petch does not explicitly 
tell us in his letter what to do with the 
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Bordeaux Mixture. I do not propose to 
criticise the remedial measures recom- 
mended by Mr. Petch, the Government 


Mycologist, but a paragraph in your issue of 
the 18th instant says :—‘‘There is hardly an 
ounce of Sulphate of Copper (the chemical re- 
commended to be used by Mr. Petch) left in 
Colombo.”’ 


As the Government authorities have been 
so long in advising us what to do, the pest 
meanwhile spreading far and wide, and estab- 
lishing itself so as to be almost ineradicable 
now, is it too much to ask the Govern- 
ment to come now promptly to the aid 
of the coconut proprietors by speedily im- 
porting sufficient quantities of the salt (Sul- 
phate of Copper—Palmanikkan) to be sold 
at reasonable rates (not above what was 
lately the market price, R28 per cwt. or 25 
cents per lb.) 


As for Deemig pumps, &c., I think, the 
majority of the natives will be satisfied with the 
ordinary whitewashing brush and an earthen 
chatty while a coconut tree climber can use to 
apply the mixture from top to bottom cf the 
tree, tft be recommended that the whole tree 
be made imm ine, 


But what about the nuts, which are ap- 
parently directly affected through the husk by 
this fungus. Should these also be painted 
over—and when? It is now over 6 months 
since I first drew attention tothe fact that the 
nuts were also attacked by the fungus, and as 
yet no report has appeared from Peradeniya 
bearing on this development of the disease. I 
have ascertained that even the nuts of perfectly 
healthy trees are liable to be attacked, and have 
sent afresh specimen of such an affected nut 
in husk to Peradeniya. 


I am sorry that I was not permitted to ex- 
hibit some specimens of diseased nuts, or rather 
nuts attacked by the fungus, to His Excellency 
when he came toNegombo on Friday for the 

-express purpose of seeing for himself the 
ravages of the fungus. Why it was not deemed 
desirable that the Governor should be shown 
the specimens I cannot understand—it would 
not have taken up morethan a minute of his 
time. All I can say is I know this also is 
spreading moreand more and the attacks ot the 
fungus appear to be increasing in virulence, 
Bud Rot. This is far more serious than any 
fungoid attacks, as no remedy has been found, 
the rot proving invariably fatal to the tree. 
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No external signs of the disease (for this is 
really a disease) are manifest until the rot has 
proceeded far enough to cause the shrivelling 
of the nut in husks and their subsequent drop- 
ping tothe ground. The withering thereafter 
of the branches and the bending over of the 
crown of the tree is only a matter of a few days. 
I am afraid, Sir, this dive disease is spreading 
in the Island. Mr. Petch tells me it has occur- - 
red in the Kurunegala district, I understand 
that it has also appeared in the Batticaloa dis- 
trict. Mr. Wright, of Mirigama, has had a few 
cases, Mr. Nicholas and [ thought we saw five 
cases along the coach road, judging by the bend- 
ing over of the crowns and the appearance of the 
branches, and I informed Mr. Petch on Friday 
that a Sinhalese gentleman, 8. D. Cornelis, 
has had some 10 cases at Andiambalama (near 
Minuwangoda), and Waring Bungalow Estate 
(near Golua Pokuna), Considering the gravity of 
the position and the enormous interests in- 
volved, both the Government and the native 
population, Sinhalese and Tamil, bei:.g largely 
interested in the coconut, areca and palmyrah 
palms (the latter of which also showing liabi- 
lity to attack, and I believe also the kitul) 
do you not think, Sir, we should ask the Indian 
Government to lend us the services of Dr. 
Bulter the eminent Imperial Mycologist, who 
is anauthority on fun,i,and who has madea 
study of the diseases of the coconut palm. 
Investigations carried out by him here in 
Ceylon will also be of service to South India. 


JOHN D. VANDERSTRAATEN. 


DRIED BANANAS FROM CEYLON. 


A French correspondent, writing us from 
Bordeaux on i4th February, says:—I know for 
a fact that some of this product (dried bananay) 
has been exported and sent to the London mar- 
ket from Ceylon, but I have found no reference 
to it in the list of exports from your island. 
am told that the trial shipment to England 
did not find favour there, but since I have 
ascertained that a regular trade could be made 
here and in Northern Europe with an article 
well preserved and packed up—both edible, and 
also dried for the purpose to be turned into 
flour. Do you know of any firm engaged in this 
business? As cacao growing requires plenty of 
shade afforded by banana trees, this last fruit, 
if well treated, could be exported in large 
quantities. 
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THE DISEASE IN THE COCONUT STEM. 
IMPORTANT LECTURE BY MR. T. PETCH. 


‘Necessity for Concerted Action. 


OFFICIALS, PLANTERS, AND VILLAGERS Must 


Co-oOPERATE. 


A Re-assuring Discussion. 

The Lowcountry Products Association was 
furthering an important work in its chapero- 
nage in the Public Hall, Colombo, on 7th March, 
of a paper on “The Coconut Stem or Bleeding 
Disease,” read by Mr. T. Petch, Government My- 
cologist. There was a large attendance, the aud- 
ience including many prominent coconut growers 
in the island, a number of whom showed their 
appreciation of Mr. Petch’s effort by shower- 
ing upon him question upon question when 
the discussion had ended. The paper expa- 
tiated at great length upon many points of 
vital importance to the ‘‘ grower,” and the 
type of inquiry subsequently indicated the 
general anxiety that is felt that nothing of 
usefulness in coping with or preventing the 
‘‘ disease ” shall be left undone. 


The lecturer’s paper was distinctly reassur— 
ing, and inspired listeners with confidence 
that if co-operative action is taken by the 
few officials, the numerous “‘ planters,’’ and the 
still more numerous villagers, in the way of ob- 
taining and supplying accurate reportsupon the 
varying prevalence of the disease, the trouble will 
not extend to unforeseen distressful dimensions 


Mr James Peiris, Chairman of the Associa- 
tion, was somewhat late in arrival, but Mr. F. C. 
Loos presided in the meantime. In introduc- 
' ing the lecturer, he said:—Gentlemen, it is quite 
by accident that I happen to be in the chair. 
Our Chairman, Mr. James Peiris, hasnot arrived 
but I expect he will come later, when I shall 
vacate my position. One of our principal in- 
dustries—the coconut industry—is threatened 
by a very serious disease. There is a good deal 
of alarm about it, but at the same time I think 
the alarm is greatly exaggerated. I hope it 
is so, This afternoon Mr. Petch, than whom 
there is no more capable man in the Island, 
will deliver a lecture on that disease. 


Among those present were :—The Hon. Mr. 
F.C. Loos, Hon. Mr. John Ferguson, c.M.«a., 
Messrs. Rudd, J Hemmig, A. E, Rajapakse 
Mudaliyar, Chas. Pieris, J. Clovia de Silva, C. 
Drieberg, J. VanLangenberg, W. Dias Bandara- 
nayake, G.S. Schneider, A. Y. Daniol, C. Beven, 
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H. L. de Mel, T. Muttucoomaraswamy, Solomon 
Seneviratne, Attapattu Mudaliyar, Drs. Gerald 
de Saram, H. M. Fernando, W. P. Rodrigo, and 
V. Saravanamuttu, Messrs. L. B. Fernando, F. J. 
de Mel, Jacob de Mel, C. P. Seneviratne, 
Johannes de Mel, A. Bawa, F. Morgan de Saram, 
A. K. Beven, J. P, Fonseka, T. E.de Sampayo, 
A, J. BR. de Soysa, C, Namasiwayam, 8. D.8, 
Gunasekera, C. D. Carolis, W. Felsinger, Rajen- 
dra, and Arsecularatne. 


At the end of the hall Messrs, Walker, Sons 
& Co., Ltd., and Messrs, Brown & Co., Ltd., 
had on view collections of agricultural imple- 
ments—knives, hatches, pumps and sprays, im- 
plements used for the treatment of the disease, 
On one of the verandahs were several speci-+ 
mens of diseased parts of coconut trees and an 
arecanut palm, supposed to be suffering from 
the stem disease. Specimens of diseased nut 
kernels were also on exhibition. 


MR. PETCH’S PAPER. 
A CoMPREHENSIVE SURVEY oF THE DISEASE 
AND ITS TREATMENT. 


I will not waste your time by recapitulating 
the history of this disease. If you will refer to 
the Tropical Agriculturist for December, 1906, 
you will find what was known up to that date. 


It is more important at the present time, 
when so many theories are being propounded, 
to explain why and how it has been decided 
that the disease is caused by a fungus, and is 
not due to electricity in the atmosphere, or 
poisons absorbed by the roots, or anything else. 


In the paper referred to, it was stated that 
a fungus had been found in the decaying stem 
and that it was probably the cause of the dis- 
ease, There was some doubt, because bacteria 
were also found, but this did not alter the con 
clusion that it was a stem disease, not a root 
disease. It was admitted in the paper that 
the point could only be decided by pure cul- 
tures, and this admission provided an oppor- 
tunity for some officious remarks regardless 
of the fact that its decision would not make 
any difference in the treatment. That, today, 
is the same as in 1906, 


In 1906, I was not in a position to undertake 
pure cultures satisfactorily, and therefore in- 
oculations were made with diseased tissue, in 
order to prove that the bleeding was a sign of 
disease. The tree inoculated was an old 
one, and there was apparently no result. In 
1907, a fresh series of inoculation was made, 
with diseased tissues on a young well-grown 
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tree about 15 years old. Iwas able to get a 
good supply of material with the fungus ac- 
tively growing init, because I found a planter 
who did not object to cut down a diseased tree 
when it was ingood bearing. [ made four in- 
oculations. One of these was spoilt, the mfect- 
ing material being pulled out, probably by 
squirrels or rats. The second was made with 
the yellow decaying tissue in which the fungus 
is growing most actively; the third was made 
with the dark brown tissue in which the fungus has 
stopped growing but has left spores ; the fourth 
was made with the liquid squeezed from the 
inside of the decaying stem. ‘hese were ex- 
amined three months afterwards in the dry 
season. The second has bled fairly strongly, 
and shows a streak of red-brown liquid about 
six inches long ; the third and fourth have bled 
slightly. The control cut has not bled. This 
proves that the disease can be transferred 
from one tree to another by inoculation with 
the diseased tissue from the stem. It proves, 
therefore, that it is 
A Real Disease 

and not an effect of bad drainage, or too much 
manure, or too little manure. And it proves 
that it is a stem disease, not a root disease. 
The next step was to grow the fungus in pure 
culture, that isto separate it from other fungi 
and bacteria, and to infect a tree with its spores, 
Part of the diseased tissue obtained for the last 
experiment was placed in glass dishes and the 
fungus was allowed to develop. As the tissue 
had been exposed, other fungi and bacteria 
grew atthe same time. Now, if inoculations 
were made with spores from these dishes, there 
would bea danger of introducing these other 
fungi, and it would be impossibie to tell which 
caused the disease. We must therefore obtain 
a cultivation of one fungus only, To do this, a 
solution of gelatine and sugar is boiled until all 
the organisms in it are killed ; it is then poured 
into sterilised dishes and allowed to cool, 
The spores of the diseased fungus are 
then transferred to the gelantine with a 
sterilised needle, and the dish is kept 
covered so that no other spores can blow into 
it. If this culture produces two or more fungi, 
itis still impure, and the spores of the one re- 
qui ed must be taken from it when it fru‘ts, and 
sown in another dish. fhe process must he 
repeated until a culture is obtained which is 
clear of li other fungi or bacteria. This is not 
a ‘ong process in the case of the fungus of the 
coconut disease. In the first place, it grows 
very rapidly and fruits earlier than the 


other fungi which get into the first. culture 
accidently: and secondly, it produces its 
spores, in one form at least at the top of small 
upright columus so that they can easily be 
The 
second cultivation is, with rearovable care in 
manipulation, free froin other fungi and bacteria, 


removed withour touching the gelatine. 


Tnoculations were made with spores from 
one of these cultures. The tree was a fairly 
young one, but rather stunted and therefore 
denser than the last. There was no bleeding 
at the end of threo months, but when one 
of the infected spots was cut out, it was found 
that 

The Disease Had Extended 
for about 12 square inches. A month later, 
another spot infected at the same time began 
to bleed. 

Returning to the old tree, infected in 1906, 
—the infected places were cut into this year, 
and it was found that the tissues had decayed 
round the infections for about 4 inches, but 
the decay did not extend into the hard wood. 
This confirms the opinion that the disease as 
a rule does not penetrate the dense wood of 
old steme. ‘There is yet another point before 
the proofis complete. We must recover our 
funeus from the infected trees in order. to 
prove that the decay is not caused by some 
other fungus which has got into the trees 
after our inoculation. Part of the diseased 
tissue was cut out of the infected trees, and 
placed in sterilised dishes: these. pieces pro- 
duced the fructification of the fungus within 
two days. 

We find therefore that the decaying 
tissue of bleeding trees contains a fungus; 
that. when the spores of 
inserted in a sonnd stem, tho stem decays and 
bleeds, z.¢., we reproduce the ‘symptoms of the 
disease ; that the artificially diseased stem con- 
tains actively growing plants of the fungus 
which we put in. Two of these trees are still in- 
fected, and they wil! be left in order to see what 
the final effect of the fungus is. These infec- 
tions are made by. cutting a piece of. tissue out 
of the stem, inserting the infected tissue or the 
spores of the fungus, replacing the outer half of 
the piece cut ont, aud then covering the cut 
with grafting wax. In the control experiments, 
exactly the same operations are done,. but the 
infecting material is omitted. The experiments 
must of course be made on healthy trees, and, if 
possible, in a locality where’there is no disease. 
All the cutting must be done with a sterilided 


this fungus are’ 
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chisel, The wax prevents the entrance of other 


fungi, but it isa drawback in the present case, 
because'it hinders the bleeding... Tho control 
experiment shows that the diseased effect is nob 
produced by merely cutting the tree. As usual, 
this method has heen criticised and another 
suggested, bub anyone who has the sh, htest 
knowledge of inoculations ‘will ree enise 
that. it. is the normal mothod, ad the 
only one which will give any reliable 
results. To attempt to imitate nature by 


brushing the spores on the exterior of a tree 
Is Absolutely Worthless. 
Infections must be localised and 
able. My object is to prove that the di- 
sease is infectious, and to do that the inocu- 
jation must be made under the most favour- 
able conditions in order to secure results 
‘as soon as possible. Suppose the spores are 
brushed over the tree: the weather conditions 
may be unfavourable to germination and the 
experiment may result in failure time after 
time. And if the disease does begin on that 
particular tree, there is no means of knowing 
whether it is produced by those spores or others 
which have arrived there later. The proof that 
the disease is a stem diseass andiscaused by a 
fungus is complete. There are many other 
points to be enquired into, but they are chiefly 
of scientific interest. At present, what is most 
required is the adoption of the treatment re- 
commended fifteen months ‘ago. With regard 
to the use of Bordeaux mixture,—I should not 
apply this to old trees, say over thirty years old. 
The fungus attacks these very slowly, and it 
can-be detected before it has done much 
damage. Younger trees should be sprayed to 
preyent infection, A correspondent suggests 
that ‘‘people after spraying or painting 
their seemingly uninfected trees will be un- 


controll- 


able to combat the latent disease which 
will not be discovered ~ till the tree is 
killed.” There is not much fear of this: 


Bordeaux mixture will not prevent bleeding if 
the tree is diseased. The same correspondent 
wants to know: (1) How many feet of coconut 
trunk the 50 gallons of Bordeaux mixture will 
. suffice for?) (2) Whatis the ‘‘stronger” solution 
for ?. (8) Would not painting with a brush be 
more effective than spraying and prevent waste 
of the mixture? With reyard to the first point, 
about a pint should sutiice for the trees which 
are most in need of spraying, that is the young 
trees. It depends how much the cooly wastes, 
(2) The recipe for Bordeaux mixture was pub- 
lished to correct the advice of one of the news- 
* papers that the lime and copper sulphate should 
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be mixed to the thickness of paint. The 
“strouger” solution mentioned in my letter 
gives the limit. I should use the weaker, i.e. the 
vdinary strength. (3) Lhe cost of labour is 
usually the chief item in making and applying 
bordeaux mixture. Brushing the solution over 
the trunk would probably waste less than spray- 
ing, bub it is entirely a question whether the 
saving in solution will compensate for the 
extra labour required. It is a matter for 
experiment on the estate under ordinary estate 
conditions, Several correspondents have taken 
the trouble to write to me and point out 
improved recipes for Bordeaux mixture, Bor. 
deaux mixture was invented about 30 years ago, 
aud people have been trying to improve it ever 
The literature of the subject would fill 
Every year some one brings 
out a mixture which is more exact trom the 
or which works more 
quickly, etc., but not one of these stands the 
test of actual practice. The United States De- 
partment of Agriculture, with its army of che- 
mists and botanists, still pins its faith to the 
eld formula, I may point out to my corres- 
pondents that itis my business to-know what 
has been written on such subjects. I was sur- 
prised to find recently a coconut estate on which 
all the fallen fronds and husks were burnt. It 
was almost 


since, 
scores of volumes, 


chemist’s standpoint, 


The First Clean Coconut Ustate 
Thad seon. Now, when I recommended burning 
prunings on tea estates, [ ran counter to many 
peoples ideas of manuring. I have quoted the 
advice ofthe American Department of Agricul- 
ture with regard to cleaning up coconut estates, 
and I consider that it is a necessary part of 
disease work. Whether the fungus of the stem 
clisease will live on the usual rubbish round a 
coconut tree is a point I will decide during the 
next rainy season: but from an ordinary sani- 
tary point of view, [ should prefer to see all 
such rubbish burnt, Of course, | interfere again 
with the manuring problem, especially with the 
question of nitrogen. Burning all rubbish is 
supposed to involve an enormous loss of nitro. 
gen, in this connection, however, I must ask 
my critics not to quote against me the amount 
of nitrogen contained in fresh or dried fronds 
and husks, but tofind out how much of this 
nitrogen ever becomes available for the trees if 
the husks and fronds are allowed to decay on 
the surface of the ground. ‘This is a problem 
which has never Been worked out for the 
Tropics, By the way, Kainit has no special 
fungicidal properties ; I have had forwarded 
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to me samples of manure—special rubber mix- 

ture— with fungi growing on them. ‘True, they 

were harmless fungi, but they serve to prove 

the point. The fungus of the bleeding disease 
is not likely to live on such a mixture: it re- 
quires sugar. 


Some of those who witnessed the demonstra- 
tions given recently were astonished at the 
amount of excision required in the case of 
young trees. There is no doubt that, as in the 
case of cocoa canker, the first treatment will 
entail a-considerable amount of work : after- 
wards it will become part of the ordinary 
estate routine. The bleeding has been known 
to occur for years but it has not been recog- 
nised as a disease and has been allowed to 
proceed unchecked. Hven in last July the ex- 
istence of a real disease was denied by the 
majority of coconut planters. And even now 
many appear to be waiting for some one else to 
do their work. Many people have rushed into 
print over this disease without taking any 
trouble to ascertain what has previously been 
said or done. One cannot be always correcting 
their mis-statements, but I think it is time that 
some of them were pointed out, For example, 
‘‘we have today to regret that the Peradeniya 
Department, although aware of the stem disease 
for two or more years ago, took no steps to 
study it or to warn the country against its pro- 
pagation.” Well, [ knew of the bleeding in 
May, 1906, and a full account of the disease as 
far as practical details go, was written in Octo- 
ber and appeared in December, 1906. It was 
open to coconut planters to begin treating the 
(lisease in the year in which it was first reported. 
‘‘Now it transpires that the industry is menaced 
by a nut disease, and. Bud Rot, yet we 
have not heard that the Botanic Department 
has either studied or taken any stepsto combat 
them.” The writer will find that a circular 
calling attention to Bud Rot was issued in April, 
1906, and every case reported to the depart- 
ment has been visited immediately. I have 
known of the nut disease fora month: it will be 
investigated as soon as certain operations in con- 
nection with the stem disease have been got into 
working order, ‘‘It is not difficult for the Perade- 

niya staff in their zeal for literary and scientific 
studies to postpone their practical application,” 
This, as applied to the present case, 


Is the Exact Reverse of the Facts 4 


the ptactical part was known in 1906; what is being 
added nowismore of the nattire of a scientific 
study, ‘The treatment. suggested to combat the 
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disease is not that of Mr. Petch. He endorsed 
what was being done in the Maha-oya Valley.” 
The treatment was recommended by me to the 
Katana Society in May, 1906. I knew nothing 
then of what had been done in the Maha-oya 
Valley. 

‘*For all that this scientific staff has 
far done it may be non-existent (1908). 
The Katana Agricultural Society drew attention 
to this disease. Nothing was done. It enlisted 
the sympathy of the late Mr. Jardine, at whose 
representation Mr. Petch went to Katukenda 
and examined the affected trees. He reported 
that he could not say what the disease was. He 
saw acertain treatment carried out and sug- 
gested its continuance.” It is not true that 
nothing was done in the first case and the re- 
mainder of the paragraph is a misrepresenta- 
tion. In fact, we have to deal here witha cam- 
paign of misrepresentation. 

The disease was reported to me in May, 1906. 
The locality was visited and the present treat- 
ment was recommended. It was not possible to 
work out the cause of the disease from the trees 
seen there, and I could not get any further 
information of other localities. Meanwhile, 
I worked out the Hevea root disease. It 
was reported again from Galle in October, 
1906. This locality was visited in October, and 
an account of the disease, attributing it to a 
fungus and stating that it was a stem disease, 
was written in the same month. This was 
published in the Tropical Agriculturist for 
Decemher, 1906, six months after my attention 
had been called to the bleeding, and within a 
month after it had been decided that it was 
likely to bea serious disease. Here it may be 
remarked that, as regards the prevalence of a 
disease, we have to rely on the information 
supplied by planters. Many cases of what might 
be serious diseases are dealt with without the 
knowledge of the general public because they 
are unique, 

Practical instructions for the treatment of 
the disease were given in 1906. Letters were 
witten on the subject in 1907, a lecture was 
given in August when it was evident that the 
majority of coconut planters did not believe 
there was any disease, and a circular was write 
ten in September. Inoculations from pure cul- 
tures of the fungus were made in October and 
proved successful in January, 1908. I give this 
last fact for comparison only : it does not affect 
the treatment recommended in 1906. In view 
of these facts, 1 maintain that the delay in 
treatment is not due to the mycologist, 
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Much of this criticism arises from a miscon- 
ception of the duties of a mycologist. 1t is 
his duty to find out what is causing the 
disease, and to prescribe remedies. In the 
course of that work he will visit estates to 
obtain facts and material, but he cannot pos- 
sibly visit every estate. And when a disease 
has been investigated and a remedy recognised 
as sufficient, it rests with the planter to apply 
it, because the mycologist must pass on to 
other diseases. Some people appear to think 
that the mycologist will go down and carry out 
the actual treatment. If your Medical Officer 
of Health advises that certain drains should be 
cleaned out, you donot expect him to come and 
do the work. Again, the mycologist spends his 
time over the diseases which are reported to 
him, and in proportion as they are reported : 
it is 

Absolutely ImpossibJe for him 

to travel round the country searching for un- 
known diseases, and at present he has quite 
enough work sentin. He is not an inspector of 
nuisances, and he has no power to enter on any 
land or order anything to be done. It has 
been suggested that the Indian Department of 
Agriculture should be invited to investigate this 
disease now that most of the facts are known. 
_ Purely, in self defence, I quote a brief history 
ofthe palm disease of the Godaveri Delta :— 
“September, 1904. Brought to the notice of the 
Government. August, 1905, District visited by 
the mycologist. There was no doubt that a 
disease existed because in some places 70 per 
cent, of the trees were dead. October, 1906. 
Accounts of the disease published, and remedies 
prescribed. October, 1907. Successful infec- 
tions with the fungus.” I am sorry to say, 
gentlemen, that I have had to devote the last 
half of this paper to a personal explanation, 
I shall now be very happy to answer any 
question which you may wish to ask. 


The Discussion. 
Mr, S. Wzrrackopy, Mudaliyar:—Is it suffi- 


cient if the diseased parts are cut out only and 
the wounds not burnt or tarred? 

Mr, Perco:—You must cut out the whole of 
the diseased tissue. You then leave a huge 
wound in the stem for the fungus to go in again, 
{ do not think it advisable to leave the wound 
uncovered, Then the question is what sort of 
cover would be best. Ifyou burn the wound 
without covering it you only take out what little 
is loft of the disease after cutting out, Burning 
is necessary because you cannot get the tar te 
_ wick on the wet wound, . 
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Mr. WEERACKODY :—What is the best time to 
cut out diseased parts—dry or wet weather ? 


Mr. PrrcH:—You will have to go on doing it 
whether in rain or sun. (Laughter.) The best 
timo, however, is in dry weather, 


Mr, WeErackopy :—Supposing in the case of 4 
young tree you burnt the wound and it dried, 
would not that suffice ? 


Mr. Petcu :—No. 


Mr Wezrackopy:—1 noticed bleeding from 
wounds for some days after treatment. 


Mr. Petcu:—I should prefer the burning to 
be done the same day. If the wound bleeds 
again it means that the work has not been done 
well. If you get out the whole of the diseased 
tissue I don’t think there would be any bleeding. 


Mr. WerEracxopy:—I noticed a tree about 
thirty years old and about 20 feet of the stem 
was riddled with holes which exuded juice, Can 
such a tree be treated ? 


Mr. Petco :—Youcan treat it. You can cut 
out the whole of the outside of a tree without 
killing it. 

Mr. WesRackopy :—The whole of the bark 
has been cut out in this tree to the hard wood 
and left as itis without being burnt or tarred. 


Mr, A. K. Bseven:—In such a case will you 
advise the removal of the whole of the bark? I 
have a tree barked up to 24 feet. 


Mr. Petco :—You will have to treat itin that 
fashion. 


Mr. Breven :—Will there be any harm ? 


Mr, Petcu :—You must cut out all the dis- 
eased tissue. The only alternative is to cut 
down the tree and destroy it. Somehow you have 
got to get rid of the diseased tissue on the 
outside. 

Mr, Beven :--As regards young trees lL 
noticed wide cracks opening in the cut-out por- 
tions inviting 

The Red Beetle to Enter, 

Mr, PetcH :—The wood of the intoricr of a 
young tree is sappy and when you expose it to 
the sun and air it will crack. 

Mr, Beven :—Is there any treatment to pre- 
vent this cracking ? 


Mr. Petcu :—Not that I know of. 


The Hon. Mr. Joun Fureuson :--1 suppose 
the alternative in the case of a badly diseased 
tree is that it should be destroyed ? If left alone 


it will not only die but would be a danger to 
the estate, 
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Mr. Petcon :~-Certainly. 

Mr. Fexcuson:—Did I hear you say “im- 
ported” when referring to this disease ? 

Mr. Percy :—No; I consider you had the 
disease as long as you had the coconut treo, 

Mr, Fereuson:—Do you thiuk that the sow- 


ing of local seed nuts results in the disease ? 
Mr. Pretcu :—No. 


Mr. Frercuson :—Will you recommend at this 
stage to anyone planting coconuts to get seed 
nuts from elsewhere ? 

Mr. Percu:—No. 

Mr. Fercuson :—Is the disease in the Goda- 
very district the same? 

Mr. Petcu :—It is different. 

Mr. Freraoson :—Is that disease in the island? 

Mr. Petcu :—No. 

. Fercuson :—It is not allied to bud rot ? 


Mr. Petcu:—Not allied. Though it attacks 
the same part of the tree it is entirely different, 


Mr. Fercuson :—And is caused by a fungus ? 
Mr. Petco :—Yes, 


Mr. Fercuson:—In the case of rubbish on 
coconut estates, should not the application 
of lime to such rubbish save the risk of in- 
fection through such heaps ? 


Mr. Prutcu :—Yes. 

Mr. Ferauson :—You prefer burning the 
rubbish ? 

Mr, Furcu :—Yes. It is a question for ex- 
periment as to what proportion of lime 


Will Stop the Growth of the Fungus. 

Mr, Fercuson :—From what you have heard 
and seen, do you consider the disease has ex- 
tended since your attention was directed to it 
in 1906 ? 

Mr, Percy :—l think it has scarcely ex- 
tended, but now everybody is ou the look- 
out for it. 

Mr. FuRGuson :~—Have you heard lately much 
about buc rot? 

Mr. Petcu:—We have only had one case 
sent in since last August, There have only been 
three cases ever reported at Peradeniya. 


Mr. Fereuson :—To counteract the adverse 
criticism, and much of it is unnecessary criti- 
cism, to which you have referred today, I have 
today heard of a gentleman who was able to 
discover the bud rot disease from your report 
at a certain time. He at once destroyed 
the tree and has not been troubled since, so 
your writing has not been altogether thrown 
away. (Hear, hear, 
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Mr. Wrrrackopy :—May I ask whether the 
fungus of the bud rot disease and that of the 
stem disease are the same ? 

Mr. Perce :—They arenot the same ; and are 
quite different fungi. 


Mr. Wezrack py—(handing a slip of paper 
with the name of a piantation) ; Is that the estate 
you visited for bud rot ? 


Mr. Percn :—Yes. Wecut down and burned 
the trees affected. Wo saw a group of trees 
which had bud rot. There were cases which 
were undoubtedly bud rot; and there were 
other cases which we thought doubtful, but we 


put down the whole lot and burned the tops. 


Mr. WreERAcKopy :—That estate was first 
planted with Liberian coffeeand subsequently 
fully planted with coconuts and tea. The sur- 
face soil had been scraped off and the trees were 
standing on gravelly soil. Could that be a 
reason for the appearance of the disease ? 


Mr. Perch :—No, There was a case in Dum 
bara in dark soil. Soil conditions have nothing 
to do with bud rot, which is caused by a 
bacteria. 


Mr, WEERACKoby :— Have you enquired into 
the leaf disease of the coconut ? 


Mr. Percy :—The spots on the leaf are caused 
by a blight similar to the Grey Blight of tea, 
practically all over the Island. The damage is 
practically notking. 

Mr, WEERACKopy :—I have a small garden, and 
the coconut trees in it are affected with a leaf 
disease which [tired to eradicate for three years 
but failed. It appears tu. get worse. The leaves 
are dropping, and the nut bunches are broken 
and haaging. 

Mr. PutcH :—I do not think that is a leaf 
disease. You had better write to me particulars 
and I will come and see the trees. The coconut 
leaf disease is found all over the Island, and it 
isnot worth dcing arything to. It is perfectly 
harmless. 

Dr. H. M. Furnanpo—remarked, with reference 
to the stem disease, that a larger percent- 
age of cases on old estates than on young was 
to be found. Did not that show that the disease 
had been in existence for a great number of 
years ? 

Mr, Prrca :—Yes, but [don’t like to hold to 
your percentage in every case, 

Dr, Fernanpo—said that the Society would 
be glad to supply Mr, Petch with any information 
that was necessary, The Society weuld be glad 
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if Mr, Petch could suggest what information 
planters could submit to him. 

Mr. Percu—said that he hoped soon to have 
an organised force for 

Working at the Disease, 

and one of the duties would be to get important 
details from the districts in which the men aro 
at work. 

De. Fernanpo :—Planters could co-operate ? 

Mr, Percu—said there were two ways in which 
planters could help him. They might give 
returns of the trees affected together with the 
acreage. Of course names would not be pub- 
ished in these cases. By this means they would 


beable to discover how much disease was 
spreading. Ifthe planter treated his own trees 
and made himself solely respons'ble that 


everything was in order on his cstute the 
planters might go round and seo whether the 
‘villagers in the neighbourhood 
treating their trees, bocanse information of this 
kind was : ecessary, aud it was practically im- 
possible for one man to gathor it from such an 
area. 

Mr. Ferauson:—The treatment you recom- 
mended has been uniformly successful ? 

Mr. Petca:—I do not know any case wher3 
it failed. ‘ 

Mr. Fercuson :—Do you consider an other- 
wise diseased palm more liable to get this disease 
than an ordinary palm, aud that the effect of weak- 
ening would make the tree more liable to catch 
the disease ? 

Mr. Percy :—There is nothing, no facts, to 
show that particular trees are attacked. Young, 
healthy trees ure attacked. 

Mr. Fexcuson :—That was the same with the 
coffee leaf disease, Young trees took it as readily 
_ as the old trees, the worn out ones in the island. 

It began in one of our youngest planting districts 
‘not in one of the oldest. 
_. Mr. H, L. pz Met:—Have you traced the death 
of coconut trees to this disease only ? 

Mr. Petcu:—No. The only possible case is 
supplied in the trees shown me on the Negombo 
Canal. And those cases I doubt very much. 
There is a patch of trees at Kochchikade, dis- 
eased, that looks as if the trees would dio soon, 
» But I cannot say [ have seen trees actualty 
killed by this disease. 

Mr. H. L. pe Mrt:—Is there a chanco of 
the disease killing trees ? 

Mr. Petco :—Yes, I am surprised I have 
not found trees killed by it. I found the disease 
growing within a foot of the cavity and yet such 
trees were in bearing. 


samo were 
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Mr. A. E. Rasapraxss, Mudaliyar:—I saw 
trees at Kochikade dead and dying. 

Mr. Purcu :—They are not dead. 

Mr. Rasapakse :—Several of those trees are 
now dead. 

Mr. PevcH—On the piece of ground over. 
which you took the Governor ? 

Mr. Rasgaipakse:—Yes. Several trees, have 
died, some of them very old, about 50 years 
of age. 

Mr. Fercuson:—You have not had your 
treatment questioned scientifically ? 

Mr. Petcou :—No. 

Mr. Fercuson:—Nor by any practical planter? 

Mr. Prerco :—No. I shouid be glad to go 
down and sce airy cases where it has not proved 
successful, 

Mr. W. 8. BANDARANAYAKE :-~In the case of 
trees badly diseased that are tvo good to be 
cut down entirely, will the cutting off of 
diseas-d tissue and tarring only suflice ? 


Mr. Prrcew :—I am afraid we eannot allow 
it. When cutting out portions and tarring can- 
not be carried out the only alternative is to 

Cut Down the Tree and Burn It. 
This will have to be done inaccerdance with 
the Pests Ordinance. 


Mr. BanpAaRANAYAKE :—Do not healthy trees 
stand the disease better ? 


Mr. Prercu:—No. Trees which stand the 
disease best are the old ones which have dense 
wood within an inch of the surface. If they had 
not that dense wood the fungus would go right 
into the centre, 


Mr. BANDARANAYAKE :—Will the burying of 
coconut husks be dangerous ? 


Mr. PrtcH:—I will examine husks in wet 
weather and see, The burying of husks carrying 
the funpus will be as dangerous as leaving them 
above ground. 


Mr. Ferauson:—Has your attention been 
called to the kernel disease of the coconut ? 


Mr, Petca :—Yes, I intend to go into the 
matter as soon as we can get into working order 
in connection with the stem disease. It must 
bo done on the spot. Several nuts have been 
sent to me to Peradeniya, but when they got 
there nothing could be done with them. There 
are too many other organisims on'the kernels 
after some days. They must be investigated on 
the spot. 


Mr. Frexsincer :—In the matter of application 
in the stem disease, which is better—tar or car- 
bolic acid ? 
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Mr. Petco :—Tar is better, something that is 
waterproof is desirable. , 

Mr. FEsincer :—'The effect of carbolic acid is 
felt deeper. Pr 

Mr. Petco :—If£ it goes deeper than tar there 
is a decided disadvantage. In the coconut 
tree, unfortunately, if you make a hole, it does 
not fill up through growth. In cacao or rubber 
it is otherwise. Soif you make an opening in 
the coconut tree you must make the surface 
impervious to water. Cyllin or carbolic acid 
or anything similar will not make it water- 
proof, 

Mr. Fetsinezrr :—What about a mixture of 
carbohe and tar? The effectshould be better. 
The carbolic would work on _ particles of 
diseased matter left and the tar act as a water- 
proof coat. 

Mr. Percu :—The mixture would be 
expensive. You do not want to kill the tissues ; 
and you use tar to prevent water effects. 

Mr, Fe.sincer :—Carbolic will kill the fungus. 


Mr. Petco :—If you get at it. 
out the fungus and apply tar. 

Mr. F. J. de Men :—Can this fungus grow on 
jak trees ? 

Mr. Petca :—It thrives on sugars. The bleed- 
ing on jak trees is not caused by this fungus. 


Mr. F. J. de 


Mr. Petcu :—It is the result of decayed bark : 
and is a well-known phenomenon on other 
trees. It is not caused by the fungus which 
grows on the coconut palm. It is a different 
thing altogether. 

Mr. F. J. de 
is required ? 

Mr, Petco :—I have not heard of any treat- 
ment in any country for such a bleeding disease. 


Mr. F. J. de Met :—Is it safe to leave it alone? 

Mr, Petco :—Not if you are growing it for 
thetimber. If so 

Then Tar the Wounds. 
But if'you are growing it for the fruit or for 
ornamental purposes you may leave it alone. 

Mr, F. J. de Met :—Will the fungus spread to 
other trees ? 

Mr. Petco :—It is a disputed point alto- 
gether whether the things you get in that liquid 
will do so. 

In reply to a question of Mr. W. Dias Bandara- 
nayake, Mr. Petch remarked that the coconut 
stem fungus would grow on dead sugarcane. 
They could grow it ina solution of sugar. 


Mr. BaNDARANAYAKE referred to the bleed- 
ing disease of mango trees reported from India, 


too 


But you cut 


EL :—It is very much like this. 


Met :—Different treatment 
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Mr. Percu:—That is quite different from this, 
You have a definite mixture of organisms inthe 
sap that exudes from the jak and mango trees, 


Mr. Feusincer :—In your opinion carbolic 
acid is effective in killing the fungus ? 


Mr. Percu :—If you are quite certain that it 
will’go to every portion of diseased tissue you 
can be happy. ! 

Mr. FrisincEer :—The application of carbolic 
will benefit the diseased tree ? 


Mr. Percy :—If you are sure it will travel in 
the wood it will be effective. But here you are 
working in the dark. It wonld not get through 
the tissues, 


Mr. Fertsrncer :—To what extent will it 
penetrate ? 


Mr, Petcu :—That I cannot say. 


Mr. G.S. SconErpER :—I wish to know whether 
the spores would be wind-borne or carried by 
insects. 

Mr. Petcu :—The spores are deep inside the 
tree and do not come out till the bleeding stage 
is reached, Then they come in the liquid which 
is thick andsticky. Ido not think the wind has 
any chance of carrying the spores. They will be 
conveyed by anything that settles and moves 
about on the coconut trees—insects, rats, 
squirrels or men who climb the trees. 

Mr. ScuHneipER:—The fungus begins inside 
the trunk ? 

Mr. Percu :—It works in from the outside 
through cracks in the bark. 


Mr. ScHNEIDER :—I have been to three large 
estates about a fortnight ago and saw more 
diseased trees near the bungalows than further 
afield, 


Mr. PetcH :—There is more tendency for the 
disease to spread in some places. In some places 
thereis more disease round mills than in other 
parts. I may be able to explain that but not to 
make a suggestion. 


Mr. SCHNEIDER :—Coming down from Chilaw 
the other day [noticed a large number of fires on 
plantations. 

Mr. Petcu:—There has been a suggestion 
that you should burn tar in plantations. If the 
disease is due to insects, that might work, but 
being a fungoid disease inside the stem of the 
tree you cannot frevent it by burning tar 

Or Making Bon-Fires on Estates. 

Mr. Scune! DER :—Except to the extent of kil- 

ling insect carriers. 


Mr, Petco :—Yes. But that is rather remote, 
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Dr. H. M. Fernanno:--How long will the 
effect of the Bordeaux Mixture last ? 

Mr. Percy :—Judging from the Peradeniya 
results, where the rainfall is about 80 or 90 
Inches a year, Bordeaux Mixture leaves its 
effect on the leaf of the cacao tree for a year at 
least. I should imagine that in the dry dis- 
tricts it will last longer.I certainly expect it to 
last over a year, 

Dr. Fernanvo :—The suggestion is made as to 
the desirability of adding scme sticky matter to 
the Bordeaux Mixture to make the solution to 
stick better. 

Mr. Pretcu :—If we find it washes away we 
can add some sticky substance. The material 
added to whitewash to make it sticky will be the 

-best thing to add. They are using Bordeaux 
Mixture now in the Cameroons, but in spraying 
their cacao they mix starch in their Bordeaux 
“Mixture. 

Mr. FELsIncGER :—Will the fungus find a con- 
genial home in ashes ? 

Mr, Petron :—No. 

Mr. FessinckrR:—You might destroy the 
fungus through the final result of the application 

-of a necessary manure or mixture at the roots, 

through the result of absorption. 

Mr. Percu :—Introducing the material into 

“the tree through that means ? 

Mr. FELsIncER :— Yes ; by manure. 

Mr. Percu :—You apply it— 

Mr. Fetsincer :—In the usual way. 

Mr. Percu :—You cannot apply any solution 

: to the roots of the tree and make certain it will 

_go toany part of the tree. We have been try- 
ing that. Thatisthe hope of mycologists—to 

_give the root medicine and find that medicine 

.gave any particular branch or in any direction 

you want it to. Up tothe present time this has 
been found impossible. 

Mr. A. K. Beven:—Regarding the bud rot, 

-does the tender frond denote the existence of 
the disease ? 

Mr. Petcu:—It might. As arule the dying of 

The Centre Spike Indicates bud Rot. 

‘The straight upright pike inthe centre rots 
away and falls off. 

Mr. BEvEN :—It takes several months before 
‘the crown drops off ? 

Mr, Petcu :—Yes, 

Mr. Bgeven :—And inthe meantime the nuts 
‘ripen on the tree. 
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Mr. PErcu :—Ifthe disease comes in by any 
one of the fruit stalks the nuts do not ripen, 
but drop oft. 

Mr. ScHneIpER :—Do you think that the ten— 
dency of the disease is downwards or upwards ? 


Mr. Petco :—More upwards than downwards. 
Of course the softer tissue is upwards and the 
flow of sup is upwards. 


Mr, A. Bawa:—Do you think that trees 
which are fertilised with artificial manure less 
liable to the disease than other trees 2 


Mr. PetcH :—As far as I can seo they are 
just as liable as other ones. The first plantation 
I really saw which had the disease had never 
been manured at all. Since that I saw it on 
estates regularly that were manured and those 
which were not manured. The application of 
manure does not appear to make the slightest 
difference. 

A VOTE OF THANKS. 
Practical Demonstration at ‘‘Elscourt.”’ 

The Caairman :—I donot think there is any 
other gentleman who wishes to put any ques- 
tions. And as the hour is getting late, I think 
we might adjourn to ‘‘ Elscourt” gardens for 
the practical demonstration. But, before doing 
so, I must first apologise for being late, and 
I express my regrets that 1 did not hear the 
first part of Mr. Petch’s very interesting and 
informing paper. I am sure you will all join 
with me in according him a hearty vote 
of thanks. I think his paper has elucidated 
a number of points about which there was 
some doubt in the minds of the people and 
the answers to’ the questions will have helped 
to dissipate a lot of erroneous ideas in the 
Press. I think it is well that we have had a 
good deal of correspondence on the question 
in the Press, and that the attention of the 
public has been drawn to this disease. [ 
think that now, after hearing Mr. Petch’s 
paper, we have some definite idea about 
the disease. As far as I can see, we may 
take it as certain that the disease is due to 
a fungus and that trees can be infected with 
it, and that it is infectious is proved, as far 
as I can see, beyond all shadow of doubt. As 
regards treatment, I think we may be satistied 
that the treatment which has been recom- 
mended has been successful so far as our in- 
formation goes. With regard to what is tobe 
further done I think that the Society is very 
anxious to co-operate with the Government 
and the authorities in doing what they can to 
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prevent the spread of this disease. And with 
‘that view we have contemplated issuing 
certain forms for reports to different estates 
and we wish to consult Mr, Petch as to the 
particulars on which, and the headings 
under which, he wishes information. Then, 
again, I think the’ proprietors of estates in 
different parts of the country will be only too 
ready to welcome those persons—inspectors—- 
who are sent out by Government and to help 
them in every way to do what they can, and to 
influence the villagers and owners of small 
properties round about their estates. Also we 
can assure them that we will be ready to give 
any further information,if Mr. Petch will only in- 
dlicate in what way the Society can be of use. 
We are willing to do what wecan. Gentlemen, 
I wish you to accord a hearty vote of thanks to 
Mr. Petch. (Applause.) 


The CuarRmaN—tfurther indicated that there 
were certain specimens of diseased trees and nuts 
brought al) the way from Negombo, which were 
‘to be seen on the verandah, They were affected 
by the kernel! disease, he believed. There were 
also different instruments used for treating them 
on view. 

The adjournment to ‘‘Elscourt” for the practi- 
«cal demonstration was then made, 


A TOBACCO EXPERIMENTAL STATION 
FOR JAFFNA WANTED. 

Jaffna Tobacco Cultivators appear to see in 
the institution of an experimental station a 
sovereign remedy for all the evils of depression 
which have recently overtaken their industry. 
They express themselves as unable to help 
themselves, and want the Government to bear 
the entire expense of such experiments as they 
think would place their industry on a sounder 
and more remunerative footing. We are asked 
in a letter addressed by the Hon. Secretary of 
a public meeting recently held under the presi- 
dency of the G. A., to support the claim for the 
engagement of an expert and the institution of 
an experimental station. We have candidly to 
say that our faith in tobacco experts has been 
muuch shaken by our experience in the past. 
Ceylon has paid much for ‘‘expert’’ advice and 
got little of practical value in return. Then it 
must be remembered that many unsuccessful 
endeavours have been already made to improve 
Ceylon’s tobacco. The latest case was a Euro- 
pean expert from the Straits, Mr. MacDougal 
Gibson, who was subsidised by keen men of 
Sousiness in Colombo and sent to investigate 
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Jaffna tobacco; but for some reason or other 
the scheme soon after collapsed and the expert 
left the island. But far more important is the 
case of the German or Dutch capitalists and 
experts (with experience in Sumatra) who came- 
here to buy land and organise a regular plan- 
tation and do justice to Ceylon tobacco, after 
the fortunate sale of Mr. Vollar’s maiden-crop: 
of tobacco leaf at a fancy price in London, 
A great deal of money was spent in this venture 
by men who knew all about tobacco ; much land 
was bought, a regular plantation was started 
and continued for some years(?), but eventually 
abandoned and all the money lost. Tobacco 
cultivation is undoubtedly the back-bone of 
Jaffna, and it is true that Sir Henry Blake 
recommended the employment of an expert by 
the Agricultural Society; but it is equally true 
that on the return of Mr. Kelway Bamber from 
Sumatra His Excellency, on April 2nd, 1906, at 
a meeting of the Board in Colombo pubhely 
announced that he did not think, in view of the 
knowledge obtained by Mr. Bamber, that an 
expert was neccessary. In view of this, we con- 
sider that the local Agricultural Society should, 
in the first place, put their shoulders to the 
wheel and carry out some experiments through 
trusted agents before Government is asked to 
launch out into the ambitious and costly schemes 
outlined in Mr. Price’s memorandum on the 
subject. Mr. Bamber’s acquired knowledge is. 
still available, and no doubt Government would 
be willing to direct him to give the men of 
North as much assistance as possible. 


THE TOBACCO INDUSTRY OF THE 
NORTHERN PROVINCE. 


A public meeting was held on the 6th instant 
at 9-30 a.m., at the Bungalow opposite the 
Jaffna Kachcheri, to considera proposal to con- 
duct experimental cultivation of tobacco and 
introduce modern method of curing with a view 
to relieving the present state of depression in’ 
the trade. Mr. F. H. Price, the Government: 
Agent, at whose instance the meeting was 
convened, presided and there was a largo atten- 
dance. The Chairman, after preliminaries, 
explained the object of the meeting. He said 
that having come to understand that great 
depression prevailed in the Jaffna tobacco trade 
on which the prosperity of the Northern Pro- 
vince depended, he collected all the necessary 
information on the subject and communicated 
with the Government. They were of opinion 
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that it was a matter in which the people inter- 
ested should devise some means for the 
improvement of the tobacco industry in Jaffna. 
He had, therefore, called that meeting to lay 
before it his own views and to know whether 
the amount required for conducting the pro- 
posed experimental cultivation could be raised 
* in the country, He had prepared a memoran- 
dum on the subject embodying the facts 
contained in his communications with the 
Government, Mr. Harrison Jones then read the 
memorandum of the Government Agent. 

The CHarrman—having called for discussion, 
Messrs. A. Sapapathy, A. M. Chittambalam, S. 
Thambiahpillai, and J. H. Vanniahsingam took 
part in it. Mr. Sapapathy expressed his dis- 
appointment at the action of Government in not 
redeeming the promise made by Sir Henry 
Blake in regard to the appointment of a tobacco 
expert to advise and instruct the people 
in the cultivation of new varieties of tobacco 
and curing them to suit foreign markets. 
Without Government aid and initiative it would 
be impossible to carry on any experiment in 
Jaffna, As one interested in the Jaffna-Travancore 
tobacco trade, he detailed its present depressed 
condition owing to overproduction here and 
Jess demand in Travancore. He estimated the 
difference between the price which the 
quantity of tobacco exported from Jaffna 
fetched in that State last year compared with 
the amount that could be realized by the 
sale of that quantity according to the reduced 
price that at present prevailed at 4 lakhs of 
rupees. Mr. Chittambalam shared Mr. Sapa- 
pathy’s views in regard to the appointmont of an 
expert and expressed his doubts whether the 
people, if left tothemselves, would be able to 
do anything to promote the cause of improved 
tobacco cultivation. He asked why that question 
should have been taken up bya separate public 
meeting instead of having been dealt with by 
the Jaffna branch ofthe Agricultural Society. 
He also wanted to. know the result of the ex- 
perimental cultivation carried on atthe in- 
stance of Government at Maha-Illuppalama 
before the Jaffna public were asked to carry 
on experiments with tobacco cultivation 
themselves. Mr. Thambiah Pillai suggested 
the desirability of sending a Jaffna young man 
at Government expense to Sumatra or to some 
other tobacco-growing countries to learn modern 
methods of growing and curing tobacco, in case 
the Government would not incur the larger ex- 
penditure of establishing an experimental sta- 
tion in Jaffna, Mr. Vanniahsingam, in supporting 
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the views of the previous speakers, said that in 
the existing condition of the country the people 
would not be able to raise the necessary funds 
to carry on the experiment, 


The Government Agent expressed a desire to 
leave the consideration and decision of the ques- 
tion to a Committee. 


Mr. A. Sapapathy was appointed Secretary. 


A large committee was appointed to carry out 
the object of the meeting. With a vote of thanks 
to the Chairman, moved by Mr. A. Mailvaganam, 
seconded by Mr. A. Sapapathy, the meeting came: 
to a close at 10-30 a.m. 


THe MEMORANDUM OF MR, PRICE, G.A., N.P., 
on TOBACCO, 


I place on record the following observations in respect 
of the tobacco industry in the Northern Province. 

2. The future of the cultivation dependsto a great ex- 
tent on the finding of new markets for export, new mar- 
Kets, that is to say, for tobacco for smoking. It does not 
seem probable that new markets for tobacco for chewing 
can be found. 


3. Here it is convenient. to emphasise the distinction 
between the two descriptions of the tobacco industry in 
the Northern Province. The production consists of (1) to- 
becco for smoking, and (2) tobacco for chewing. 


4. Dealing first with (2), I may say at once that tobacco 
for chewing is not the object of my present communication. 
But, before dismissing it from further consideration, I re- 
mark that the demand for this tobacco has recently de- 
creased considerably. The merchants of Jaffna have re- 
cently been advised from Travancore and Cochin that the 
stocks there are at present so large that the usual ex- 
ports from Jaffna will not be required. Tho consequence 
is that there is a large quantity of chewing tobacco in 
Jaffna which is unsaleable. For this I see no remedy in 
the immediate future. It may be that inthe further future 
a remedy may be found by diverting from chewing to- 
bacco the capital, labour, and land at present used in its 
cultivation, and by applying them to the cultivation of 
smoking tobacco, But.this will depend upon the finding 
of new markets for smoking tobacco, 


5. To return now to (1) smoking tobacco. Figures are 
not available. because much of whatis produced is con- 
sumed locally; but it is safe to put the production of 
smoking tobacco at not less than that of chewing  to- 
bacco, (say) at 44 million pounds (page!14 of Report 
on Ceylon Blue Book for 1906, paragraph 11). It may 
be safely assumed that the value of the smoking to- 
bacco produced in the Northern Province during 1906 
amonnts to R450,000. Details of the calculation are 
given in enclosure A. The value of chewing tobacco 
exported beyond sea in 1906 was, in round numbers. 
R915,000 which brings the total value of the (estimated) 
local production up to B1,365,000. At any rate the annual 
production represents well over a million rupees. 


6 The cost of production has increased considerably, 


for instance, within the past five years wages have risen 
by 50 per cent. To increased cost of production and 
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competition with the Jaffna cigar from two sources : 
namely, from (1) imported cigarettes, and (2) tobacco 
grown elsewhere in Ceylon, that is to say, in Dumbara 
and in Batticaloa. The results are injurious to the 
local tobacco industry, 


7. Tobacco is the backbone of the Northern Province, and 
the improvement of its cultivation is of more importance 
than any administrative or legislative measures. This was 
the view of Mr. Levers in 1899, repeated in 1900 (Administra- 
tion Reports 1898 page D5 and 1899 page D4.) Experimen 
tal cultivation under proper guidance is what is wanted 
for if the people see that tobacco cured in the modern 
methods fetches a higher price, it may induce them to 
follow these methods and obtain a more extensive market. 
(Administration Report for 1901 page Dé). 


have reason to 
might 


8. What would the experiment cost ? I 
believe that the expenditure required for one year 
amount to (say) R65,000. 


NOTE. 

The figure R65,000 is based on the following calculation, 
In order to cure tobacco for the European market, it is 
necessary to cure itin large quantity, and it has been 
estimated that the product of about 15 acres would be 
required, or at say R5)0 an acre, R7,500 for each cure. 
One would want at least four attempts probably } which 
with curing would cost R46,000. To this must be added 
the salary and travelling expenses of an expert curer. 
It might be possible to get a really gvod man for say 
£390 for the season. This with travelling expenses would 
mean £1,090 and contigencies would account for the rest. 


2. The most recent publications say that the produce of 
4to 5 acres is enough for a cure. This would reduce the 
cost to R15,900 if Jaffna tobacco were employed, or say 
R35 to R40,000 in all. Even this is a good deal and 
as Mr. Gibson’s experiments have given reason to doubt 
whether Jaffna tobacco can ever be cured to suit the 
European palate, it is doubtful if it is worth while going 
any further with Jaffna leaf than doing what can be done 
to improve it for the local and Indian market. 


3. Cuba and other thin-leaved tobaccos will grow in 
Jaffna, and onthe lands under some of the tanks, e.g. 
Maha-illuppalama. Years ago Cuban tobacco was tried 
at Jaffna, but the people dug it up and threw it away 
when they saw the delicate leaves. To get it grown it 
would be necessary to pay the growers what they get 
for an acre of Jaffna. 


4. A cheaper experiment will be to grow 10 acres in 
the Jaffna district of good Cuban or Sumatran leaf. This 
would cost say R5,000 to bring into bearing, and perhaps 
another R6,000to cure. Adding R4,000 for seed and sundry 
expenses, and R15,000 for an expert, the total comes to 
R30,000 which appears to be about the lowest figure at 
whichit could be done. 
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THE POSITION AND PROSPECTS OF 
THE RUBBER PLANTING INDUSTRY. 


By Mr. M. Ketway BamBep, F.1.C., &c. 


“The Rubber Producing industry of Ceylon 
and Malaya is still expanding, though rather 
less rapidly than a year ago. The fall in the. 
price of Rubber, from whatever cause, will be 
of service tu the planting industry in restricting 
future openings to the most favourable positions 
only, where soil, climate and labour conditions 
are of the best. It will also encourage the 
finding of new markets and uses for Rubber, 
and will favour economies in production, which 
might otherwise be neglected. Many lessons of 
the greatest value have been learned from the 
experiences of older plantations and, profiting 
by these, future extensions promise well as a 
sound investment. While the importance of 
purity in the product is fully realised and 
generally aimed at, there is still some uncer- 
tainty as to the best form in which to put the 
Rubber on the various markets, and until 
manufacturers definitely decide this point, 
variations will continue, The value of wni- 
formity in the product of any plantation cannot, 
however, be over-rated. Notwithstanding the 
gradual fall in the price of Rubber owing 
largely to the financial trouble in the United 
States of America, the British-grown product 
still maintains tae lead owing to its reputation 
for purity and careful preparation. This can 
easily be maintained, and with further experi- 
ence in tapping and preparation, and with an 
increasiug proportion of older trees in bearing, 
satisfactory profit should be ensured to the pro- 
ducer for many years to come, even should the 
price of Plantation Rubber fall to 3s. per lb. 
Whether or when the price will fall to this 
figure itis impossible to say, as the consump- 
tion of the article seems likely to increase 
rather than otherwise, owing to the number of 
uses to which Rubber is and can be putin 
various industries.” 


January, 1908. 
—Rubber Producong Companies. 
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Rotation of Crops in Paddy-Fields. 


We have already written about this 
subject on several occasions, and are 
induced to return to the charge by what 
we have seen at Welimada, where owing 
to the scarcity of water the paddy-fields 
cannot in general be continuously culti- 
vated. Here, instead of allowing them 
to lie fallow in grass, the villagers not 
uncommonly cultivate them in Kurakkan 
or sweet potatoes, following this with a 
erop of Kollu (Dolichos biflorus, L.), 
which, of course, will have the very 
desirable result of adding nitrogen to 
the soil when it is ploughed in. 


With this example before us of actual 
rotation, it is to be hoped that more 
people in Ceylon willtry its effects in 
their own paddy-fields. In Java, the 
moment the rice crop is reaped, the 
ground is softened with a little water 
avid the rice straw, with or without 


manure, turned in, anda crop of veget- 
ables is then at once planted on the land. 
It would seem likely that the food 
supply available in a village in Ceylon 
might be largely increased by the adop- 
tion of this method. Even the food 
supply for cattle might be greatly in- 
creased and improved by the cultivation 
of fodder crops upon the paddy-fields, a 
system which so far as we know has not 
yet been tried in Ceylon, There are many 
leguminous or nitrogen-absorbing plants ~ 
which might probably be used for this 
purpose. 

Many people, speaking with the con- 
fidence of ignorance, say that the native 
thoroughly understands the cultivation 
of rice, and that it is impossible to teach 
him anything. So he does, up to his. 
lights, but that is no reason why other 
people should not have more powerful 
lights. 
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GUMS, RESINS, SAPS AND EXUDATIONS. 


REVIEW. 


By E. ULE. 


Kautschukgewinnung und Kautschuk- 
handel in Bahia. 


Notizblatt des Konigl. botanisches Gar- 
tens und Museums zu Berlin-Dahlem, Vol. 
V., No. 41a, 25th January, 1908, pp. 1-52. 


Brazil still leads the way among 
rubber-producing countries. In the first 
place it still possesses vast forests of 
Hevea—the foremost among rubber 
plants for crop and quality. Consider- 
able quantities are also obtained from 
Aancornia speciosa, gom, a member of 
the Apocynaceze, as well as from the 
Euphoriacean genus Manihot, growing 
in the North-East and in the interior. 


Hitherto, attention has chiefly been 
paid to a single rubber-producing species 
of Manihot—M. Glaziovii, the Ceara 
rubber tree. dl. Vivlacea, described a 
few years ago, is a herbaceous plant and 
yields but little caoutchouce. 

Bearing all these different plants in 
mind, a considerable proportion of the 
rubber crop of Brazil remains unac- 
counted for. And thisis to be attributed 
to the yield from the so-called Manigoba 
species of Manihot. A general account 
of these by Dr. Ule appeared in the form 
of a translation in the last number of the 
Tropical Agriculturist. The paper now 
under review contains a _ still more 
elaborate account, with exact scientific 
descriptions and drawings and photo- 
graphs of the different species included 
under the general term Manicgoba. 


These are three in number and have 
been named by Dr. Ule Manihot dicho- 
toma, M. heptaphylla and M. piauhyensis 
respectively. A map is given showing 
the distribution otf these species in 
Eastern Brazil. From this «ve find that 
M. dichotoma occupies an apparently un- 
important area in Bahia. M. heplaphylla 
occurs also in Bahia occupying a larger 
area further inland on the right bank of 
the Rio Sao Frangisco, whilst M, piau- 
hyensis, as its name implies, is found in 
the province of Piauhy. 

Dr. Ule’s paper is 
following chapters :— 

I. \ Introduction. 
II. Bahia and its Vegetation. 
Ill. The distribution of the various 
rubber plants. 
lV. Diagnosis of the new Manihot 
species, 
V. The; harvesting and yield of 
rubber. 
VI. Theecountry and its inhabitants. 
VIL. Plantations of rubber. 


Of these chapters [, II, II, 1V, and 
VJI are already very fully summarised in 


divided into the 


Ule’s former paper, Additional matter of 
interest is afforded in chapters V. and VI. 

In Chapter V. the following tables are 
given ‘<— 


Bubber produced Rubber from Bahia, together 


with that transported through 


iin eras the Province. 
Tons. Total. Manigoba. Mangabeira. 
1901... 50 = aa = 
1902"... 140 = = = 
1903... 344 828 496 355 
1904T O02” | 1274. 939 416 
1905, ... 1,142 1,681 1,444 261 
1906... 1,157 1,756 ~—-1,410 263 


II.—MaNGABEIRA AND MANICOBA FROM 
THE WHOLE OF BRAZIL. 


Mangabeira. Manicoba. Total, 
1903... 662 1,722 2,383 
1904... 855 2,226 3,081 
1905... 687 2,682 3,319 
1906... = 658 2,664 3,317 


The total output of rubber from South 
America for 1906 is estimated at 40,000 
tons—more than half the world’s total 
production. 


With regard tothe relative value of 
the three kinds, rubber from Manihot 
heptaphylla was valued at 2s. 9d. to 3s. 
perpound. M. piauhyensis at 4s. 1d., and 
M. dichotoma at 4s. 8d. to 4s. 6d., at a 
time when Para rubber stood at 4s, 9d. 
a pound. 


Further points of importance in con- 
nection with the rubber industry relate 
to the country itself and its inhabitants. 
The population of the province of Bahia 
is estimated at two millions, by far the 
greatest number being negroes and 
Mulattos, But since the emancipation 
of the slaves in 1888 the difficulty of 
getting adequate labour has been con- 
siderable. Transport is rendered easy by 
various lines of railway and steamers 
which ply upon the Rio Sao Francisco. 
On the whole the author fortells a great 
future for these rubber trees in Brazil; 
and believes that they may be planted 
with advantage in other countries in 
comparatively dry and unproductive 
areas not suitable for Hevea. 


JIQUIE MANICOBA RUBBER. 

In an article which appeared in the 
last number but one of the Agricultural 
News (Vol. VI, p- 333), mention was made 
of a rubber-producing tree known as 
Jiquié Manigoba, which occurs in_great 
quantity in the Brazilian State of Bahia, 
but does not appear to be much known 
elsewhere. The rubber yielded by this 
tree, which is a species of Manihot, is 
stated to be of excellent quality, and 
fully equal to the best product of the 
Para region. ? 
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In the latest British Consular Report 
on the trade of Bahia, the accompanying 
interesting particulars are given with 
reference to this little known rubber 
tree :— 

The Manicoba of Bahia is a tree which 
attains to a height of 30 feet and 
upwards, with a diameter of 2 feet when 
fully matured in suitable soil. It 
belongs to the family Huphorbiacee. 
Its zone, so far as is at present known, 
extends from Maranhiio to the southern 
borders of the State of Bahia, and it is 
found in greatest abundance in the 
regions adjoining the town of Jiquié, 
whence its local name. 

The Jiquié Manicoba is undoubtedly a 
new and distinct species of Manihot, and 
it must not be confounded with the 
Manihot ot Ceara (Manihot GClaziovit). 
The seeds of the Jiquié Manicoba are 
much larger than those of the Ceara. 


The season for extracting the latex 
from the Jiquié Manicoba extends from 
August to March. The latex possesses 
the valuable quality of coagulating 
spontaneously when exposed to the air, 
and it requires no acid nor other 
artificial coagulant of any kind. It has 
been found, from experiment, that this 
tree can he made to yield its latex 
between the fourth and fifth years from 
the time of first planting; butit yields 
its maximum returns from the age of 
eight years onwards. 


The planters of Bahia have awakened 
to the fact that in the cultivation of 
Jiquié Manicgoba they possess a source of 
much potential wealth. Already several 
planters have begun to lay down 
plantations of the tree in question upon 
a large scale. 


A planter established in the Jiquié 
district recently prepared a consider- 
able quantity of rubber obtained from 
Manigoba trees growing wild in the 
neighbourhood, and despatched it to 
New York. The consignment was 
classified in the New York market as 
being equal to the best Para rubber, and 
fetched $1'28 (5s.) per lb.—Agricultural 
eee Vol, VI., No. 146, November, 1907, 
p. 383. 


FURTHER NOTES ON THE MANI- 
COBA SPECIES OF MANIHOT. 


Zimmermann, in ‘der Pflanzer,” Aug. 
1907, refers briefly to the three species 
described by Ule, seeds of all of which 
have now reached German East Africa, 

Aug. Chevalier in the “Journal 
d’Agriculture Tropicale,” Dec. 1907, 
describes under the Manihot T'eissonniert 
a tree growing in the Experimental 
Garden at Camayenne (French Guinea), 


209 Saps and EBaudations} 
In a note at the end of his description he 
remarks that the plant is possibly 
indentical with d/. piawyhensis of Ule, 
of which only a preliminary account had 
then been published. From the des- 
cription now available this seems 
actually to be the case. 
R. H. L. 


IN HEVEA. 


(ABSTRACT BY R. H. Lock.) 


Tot he Journal @ Agriculture Tropicale 
for July, 1907, M. G. Vernet contributes 
a very interesting article entitled “A 
study of the Botanical and Physiological 
Variations of Hevea brasiliensis as applied 
to the question of Selection.” He points 
out that Hevea is quite remarkably 
variable in all sorts of different charac- 
ters. It is therefore excellently adapted 
to improvement by selection, and it 
should be possible to fix a number of 
different types greatly improved in 
yield and adapted to various situations, 
although this process will require a con- 
siderable number of years to carry out. 

The author speaks first ot variations 
in the botanical characters. These affect 
the leaves, flowers, fruits, seed—in fact, 
every organ which can be mentioned. 
The time of flowering varies consider- 
ably, and M. Vernet points out that the 
offspring of the trees which flower 
earliest are generally unsatisfactory and 
give a poor yield of latex. 


Of particular interest are the observ: 
ations recorded upon the variations in 
the amount of latex yielded by individual 
trees and in the proportion of caortechoue 
contained in the latex. A table is given 
showing these variations in the case of 
six trees tapped on a particular day. 


Volume of Proportion 


No, of j of Caout- Dry 
y latex : rubber 
tree, P i 
obtained. spouse a per tree, 
10 1iexc 39°74% 4,371 gr, 
M1 15 30°16 4,524 
12 20 39°41 10,998 
13 16 31:20 = 4,492 
14 4 82:17 1,286 
15 12 29°23 3,570 
18 48 29°51 14,164 
Thus, although the proportion of 


rubber contained in the latex varies 
considerably from tree to tree, never- 
theless the volume of latex obtained 
will be a sufficient index of the relative 
value ofa particular tree, if it remains 
moderately constant throughout the 
series of tappings. 

_The above table gives, however, very 
little idea of the absolute variation in 
yield, The author mentions tye trees, 
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each nine years old and of practically the 
same circumference, one of which yielded 
tour pounds of rubber during the same 
period as the other (tapped the same 
number of times) gave little more than a 
quarter of a pound. 


Various objections have been urged 
against the selection of Hevea. These 
are successively answered by Mr. Vernet. 


1. It has not been actually proved 
that selection will have any effect upon 
Hevea. 


But there is no case recorded among 
either animals or plants in which selec- 
tion when tried has not been effective. 


2. The trees cannot be tested until 
eight years old, so that each step in the 
process will take eight years at least. 


But each step will almost certainly 
mean a marked improvement. 

3. Many people are satisfied with the 
yields already obtained from Hevea. But 
compare the case of Cinchona where 
the practice of selection in Java has 
killed out the industry in Ceylon. 


4, Seed is soscarce that it is necessary 
to sow all that can be obtaiued. This 
ppisction is now, at any rate, out of 

ate. 


5. It is thought that cross-fertilization 
between different trees will nullify the 
effects of selection. This can be got over 
by the removal of inferior trees. 


6. The great amount of labour en- 
tailed. 


The present paper shows that a com- 
parativelv tew tests of each tree will be 
sufficient, 


7. The individual differences 
diminish with the age of the trees. 


Mr. Vernet’s experience shows that 
this is not the case. 


Various practical notes and suggestions 
are given with regard to methods of 
selection, after the separate tapping of 
individual trees has been carried out; the 
following classification is suggested :— 

1. Trees giving a high yield; the seeds 
of these should be planted by themselves 
in order to afford the material for future 
selection. 

2. Other trees giving a yield above 
the average; the seed of these should 
be selected for general planting. 

8. Trees below the average: Their 
seeds should uot be used. 


4. The very worst trees should be evt 
down and replaced by selected seed. 


Mr. Vernet concludes by remarking 
that only those who run their plantations 
on scientific lines can hope to retain a 
high scale of profits in the future, 


may 


RUBBER. 

Some of the older plantations of Chia- 
pas and Tabasco, Mexico, are quite 
extensive and have _ been producing 
rubber for anumber of years. Visits to 
such plantations have afforded addi- 
tional evidence of the practicability of 
securing considerable quantities of rub- 
ber from planted trees, but they also 
supply an additional reason for caution 
in enterprises based on the Central 
American rubber tree, for it is being 
found that the bark.in the proximity of 
old cuts yields very little latex, so that 
the profits still remain uncertain. The 
rubber-forming materials of the latex 
are restored only slowly, if at all. The 
first cuts yield much more latex than in 
the Para rubber tree, but there is no such 
persistent production of latex nor any 
repeated flow to be obtained by paring 
back the edges of wounds which produce 
in the Pararubber tree more latex than 
the previously uninjured bark. 

The effects of destroying the forest 
conditions and of exposing the soil to 
the sun and to the washing of the rains 
is shown in the backward condition of 
plantations on the Isthmus of Tehuan- 
tepec. Unless the soil is unusually fer- 
tile and well watered, the trees maintain 
a more rapid growth when they have 
the advantage of a _ surface mulch 
afforded by a partial or gradual clearing 
away of the forest. 

The latex of Castilloa is also quite 
different from that of the Para rubber 
tree, and requires different methods of 
treatment, With slow coagulation the 
quality of the product deteriorates. 
Exposure of the latex to air and sunlight 
by spreading it out in thin layers pro- 
duces better and more durable rubber 
than bulk coagulation, even with the 


thorough and repeated washings which | 


are now generally advised.—U. 8S. Depart- 
ment of Agriculture, Report for 1907 of 
Bureau of Plant Industry. 


THE PROPER DISTANCE FOR 
PLANTING HEVEA. 


By M. O. LABRoy, 


The subject is here discussed at some 
length from various points of view, and 
the opinions of planters in Ceylon and 
the Federated Malay States are quoted, 
as well as those of Messrs. Wright and 
Carruthers. It is pointed out that Cacao 
is the only crop suitable for growing per- 
manently inthe same land as rubber; 
tea, coffee and camphor can only tem- 
porarily occupy the intervening ground. 

In its natural habitat, trees of Hevea 
are seldom found closer together than 
80 feet, and the reason seems to he that 
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it is necessary for a young tree to get its 
head well up above the surrounding 
vegetation ; they do not therefore grow 
readily in company. 


Planting at wide intervals of from 20 
to 80 feet is coming into general use in 
the case of the more recent Malaya and 
Ceylon companies. Subsequent thinning 
can then be dispensed with and the trees 
ean continue to develop unobstructed 
from 20 or 25 years, There result, 
under these conditions, trees of rapid 
growth with a short thick trunk well 
adapted for tapping, endowed with a 
high recuperative capacity, and resist- 
ant to fungus and insect diseases which 
are further discouraged by the absence 
of the dead stumps of felled trees. 


On the whole the author sums up in 
favour of the system of wide planting, — 
Journal @ Agriculture Tropicale, No. 78, 
December, 1907. 


THE NATIVE RUBBER TREES OF 
BRITISH GUIANA. 


The trees so far known as capable of 
producing or likely to produce rubber, 
growing wild in British Guiana belong 
_to the three genera—Sapium, Hevea and 
‘Forsteronia, the first twoof which are 
included in the natural order Kuphor- 
biaceze, while Forsteronia belongs to 
the Apocynazee. 


Numerous species of Ficus, known 
locally as Cumakaballi, occur in the 
forests, but the latex of none of them 
has so far been found to yield asufficient 
amount of rubber to make the collection 
of it profitable. 


Mimusops globosa, Gaertin, yields 
balata, a product which occupies a 
somewhat intermediate position between 
india-rubber and gutta-percha both in 
its composition and in its physical pro- 
perties, and which fetches a price_less 
than half of that usually obtained for 
the former. 

SAPIUM. 

The genus Sapium is widely distri- 
‘buted throughout the tropics of both the 
Old and New Worlds. 


The majority of the species are found 
in South America, including the West 
Indies, but representatives occur in 
Tropical Asia, Australia, Malaya, China, 
Tropical Africa and Madagascar. With 
the exception of three or four species in 
South America, I can find no reference to 
this genus as containing trees capable 
of yielding India-rubber. 


The members of the genus are large 
- shrubs or trees sometimes reaching a 
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considerable size, bearing simple, stalked 
leaves, A very distinctive character of 
the leaves, which is found in most of the 
species, is the presence of two small 
glands usually just below the point 
were the blade of the leaf joins the 
stalk. 


The flowers are small and_ incon- 
spicuous, and grow in long spikes which 
bear afew female flowers at the base, 
while the greater part of the spike is 
made up of male flowers. The male 
flowers have a membraneous calyx with 
two or three divisions, which encloses 
two or three stamens. The female 
flowers have a similar 3-lobed calyx 
which surrounds an ovary usually with 
two or three loculi, each containing 
one ovule. 


The fruitis a dry capsule measuring 
not more than half an inch in diameter, 
showing distinctly usually three divi- 
sions, which splits open when ripe, dis- 
closing one seed in each cavity. 


The fresh seeds are surrounded by a 
thin pulp which is bright red in colour 
when the seeds are ripe in our native 
species. This pulp, which in botany is 
known asthe aril, though quite tasteless, 
is much sought after by ants, which soon 
strip it from the seeds when they can 
get to them. I fancy also that this 
bright-coloured aril must serve as a 
source of attraction to birds, because 
young plants are frequently found 
Springing up in places at long distances 
from any Sapium trees. The seed-coat 
beneath the pulpis dark in colour and 
very hard, so that the seeds if swallowed 
by a bird could probably pass through 
its alimentary canal without injury. 


The seeds measure not more than a 
quarter inch in diameter, and on account 
of their small size are somewhAt difficult 
to find when they fall on rough ground. 
In October, 1905, I was informed that the 
Indians on the Aruka River, in spite 
of their keen powers of observation, 
declared they had not seen the seeds, 
although they were accustomed to 
collect the rubber from the trees and 
also the young plants when they found 
that there was a ready sale to be 
obtained for them. 


Observations seem to show that the 
trees flower from December to February 
and ripen seeds from March to May. 


All of the specimens of Sapium which 
were collected and_sent to Kew by the 


late Government Botanist, Mr. G. S, 
Jenman, have been referred to three 
species—Sapiwm Jenmani, Hemsl., 8, 


aucuparium, J acq., and‘. puuciner vum, 
Hemsl, Some of the earlier specimeng 
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were referred to S. biglandulosum, Muell. 
Arg., but according to the compiler of 
the Index Kewensis, this species has 
been considered as identical with S. 
aucuparium, Jacq.* 


Sapvum Jenamni. HEMSL. 


This species was named after Mr. 
Jenman, who first discovered it, and to 
whom we are indebted for most of our 
knowledge of this and of the other 
species of Sapium found in the Colony. 
It may be easily distinguished from the 
other two that I have mentioned by the 
leaves ending rather suddenly ina long 
blunt point, not a hooked gland, by the 
two glands at the junction of the leaf 
with the stalk being small and incon- 
spicuous, and by the leaf bearing 
numerous minute transparent dots which 
do not show plainly in the fresh leaves, 
but are most easily seen by holding a 
dried leaf up against the light. 


When the tree is in fruit, another dis- 
tinguishing characteristic will be found 
in the fruit containing only one seed 
instead of the usual three, and by its 
splitting open into two halves when ripe. 


The Carabisi Indians know this tree 
under the name Touchpong,t while the 
Arawacks call it Hya-hya. 


Sapium Jenmani grows toa consider” 
able size. Mr. Jenman speaks of it as 
‘*one ot the largest trees in the forest,” 
while Mr. J. E. Beckett in a report on an 
expedition undertaken to collect young 
plants of Sapium felled a tree, presum- 
ably of this species, which, three feet 
from the ground, had a circumference 
of 5 feet, while another specimen is 
mentioned which hada height of about 
110 feet and a girth 3 feet from the 
ground of nine and a half feet. 


The species is widely spread through- 
out the lower forest lands of the colony, 
but seems to be scarce in the immediate 


* In a copy of a paperI have just received 
through the kindness of the author, Mous. J. Huber, 
of the Para Museum, entitled ‘‘ Revue Critique des 
Especes du. genre Sapium,” I observe that our 
specimens identified as Sapiwm aucuparium, Jacq. 
have been referred toa new species, S, Hemsley- 
anum, Huber. In order to avoid confusion, I 
prefer in this account to adhere to the former name 
by which several people in the colony have learnt to 
know the tree, 


+ Mr. Jenman adds the following interesting note 
with regard to the pronunciation of this word :— 
Ihave very often now heard the Indians pronounce 
the word, and Lam myself satisfied that the first 
syllable is one of the innumerable cases in the 
Guiana languages of what is called an ‘explosive,’ 
That is to say, there is a T sound brought out uttered 
with a considerable and marked explosion, and this 
constitutes the whole syliable. The best way to 
write it is probably this—t’pong, 
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neighbourhood of the coast, the only 
specimen for which I am aware being one 
planted in the Botanic Gardens which 
is of very stunted growth. 


Sapium Aucuparium, JACQ. 

The character which in most cases serves 
to distinguish this species from the other 
two, occurring in British Guianais the 
presence of a peculiar hooked gland at 
the apex of the leaf, which, however, 
is found in several other species growing 
outside the Colony. 


The leaves show very considerable 
variety in size and shape both in those 
occurring in different parts of the same 
tree, at different ages of the plant and 
on different individuals. Thus the leaves 
on the lowermost branches of some of 
the trees are destitute of the hooked 
apex and end ina long blunt point as in 
S, Jenmani. Also the leaves of young 
plants and of saplings even measuring 
15 to 20 feet high are invariably wanting 
in this characteristic feature. 


The two glands at the base of the leaf 
are much larger and more prominent 
than in S. Jenmani, they are thick at the 
base and taper towards the blunt apex. 
The rest of the characters described for 
the genus Sapium apply in general to this 
species. The fruitsare about halfaninch 
in diameter and split open into three 
valves, disclosing the three seeds covered 
by the red pulp or aril. When the aril is 
removed the dark-coloured seed-coat 
underneath is found to be rough with 
small warts or tubercles. 


S. aucuparium is a tree very widely 
distributed throughout the coast region 
where it often reaches a considerable 
height, though it never approaches the 
magnitude of S. Jenmani, There are 
many trees scattered about Georgetown 
and several occur in various parts of the 
Botanic Gardens where they have sprung 
up spontaneously, probably from seeds 
dropped by birds. 


It is the ‘‘Gum-tree” of the creoles 
with which almost every boy is familiar, 
and the trees wherever accessible are 
tapped for bird-lime. The trees in the 
Botanic Gardens show abundant evidence 
of this tapping, which must have been 
going on from the time that they were 
mere saplings, for the bark from the base 
of the trunk to the topmost branches 
is everywhere scarred with cuts and 
slashes. 


The method generally followed in 
collecting the ‘ gum’ isto make a cut in 
the bark, and then the viscid and very 
sticky Jatex which issues from the cut 
is wound off on thin sticks or wires, 
These are then stuck horizontally into a 
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long stick placed upright in the ground 
so as to form attractive perches on which 
small birds may be likely to settle and 
are held fast by the sticky gum. 


Away from the coast in the lower forest 
region S. Aucuwparium does not seem to 
be nearly so plentiful or at any rate so 
widely distributed as S. Jenmani. Dur- 
ing the three months spent by Mr. 
Beckett in the North-West District 
collecting Sapium seedlings and samples 
of rubber, he came across no trees which 
appeared to him to belong to this species, 
although he found plenty of S. Jenmani. 


From the evidence, I am inclined to 
think that S. Jenmani is limited to the 
forests, while S, aucwparium is almost 
peculiar to the coast region. 


Sapium Paucinervum, HEMSL. 


This is another species first discovered 
by Mr. Jenman, in March, 1886, occurring 
on the Pomeroon River above Macca- 
seema. Unfortunately only fruiting 
specimens were found, and the description 
of the plant was based upon these. In 
March of the present year, Mr. Ward, 
Agricultural Superintendent, brought 
back some specimens of a Sapium in 
fruit from the Camaria Road which were 
found to belong to the same species. 
Some leaves gathered by Mr. Beckett in 
the North-West District as well as some I 
obtained from scme young saplings grow- 
ing onthe Hooboo Hills at the back of 
Mr. D. Young’s grant also appear to be S, 
paucinervum. So that this species seems 
to be somewhat widely distributed 
through the forest region, but a more 
careful search is required to ascertain 
whether it is plentiful or not. The flower- 
ing stage is stillunknown. S. pauciier- 
vum is easily distinguished from the two 
species already described by the charac- 
ters of the leaves apart from the fruits. 


It differs from both of them by the 
fewness of the lateral veins springing 
from the midribs, of which there are 
seldom more than ten pairs, except in 
the leaves from young plants, 


The apex ofthe leaf ends in a long 
blunt point as in S. Jenmani, and is not 
hooked. ‘The two glands at the base of 
the leaf are long and curved, and the 
basal part is narrowed into a stalk. 
Sometimes these glands, instead of being 
at the junction of the blade and the leaf- 
stalk are placed rather higher up, so 
that they spring from the base of the 
blade itself, and in the dried specimens 
appear to be situated on the under-side 
of the leaf. The fruits of S. pauciner- 
vum show three well-marked divisions 
as in S. aucuparium, but they are smaller, 
measuring when ripe ? inch across, and 
the three seeds in each fruit are also 
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smaller and rounder not exceeding ; 
inch in diameter, 


They are usually covered by a thin 
bright red pulp or aril except for one 
smooth, shiny, rounded spot on the 
outer side of each seed. When the aril 
is rubbed off, the black seed-coat beneath 
is slightly rough but not tuberculated 
or warted. 


Mr. Jenman appends a note to the 
herbarium specimens of this plant,. to 
the effect that it is associated by the 
Indians with the real Touchpong (8. Jen- 
manr). 


The following table shows clearly the 
characters I have described, and will 
prove of assistance in discriminating 
between the different species by means 


of the leaves or fruit alone, or both 
combined :— 
LEAVES. 
Princi- 
Glands roa Apex |FRUIT | SEED. 
at base. | lateral 1 oF 
in BMA veins gat 
Shows | Outside 
aes Bent oeanly | covered 
iy Z over | 3divi- | with 
S. Aucuparium, thick eee, to form} sions /|warts or 
Jaca. through- pairs! a nearly | tuber- 
ou hooked} 14” |cles, 14” 
gland. | diame- | diame- 
ter. ter. 
_Not 
Boa they divided Snes 
2 sually ong, into nely 
S. Jenmani, Smal jnore straight three, | warted, 
Hemsl. Jia | than io} an about | 3/16” 
wart-like. pairs. | blunt. | 34” | diame- 
diame-} ter. 
ter. 
Sleaviy: (Outs 
Tons clearly utside 
A * lUsuall 3divi- | only 
S. Paucinervum, cibyed ses y Do. sions, |slightly 
Hemsl. situated | than Io about pore 
| pairs. 38" 3-1 
on astalk.| P diame-| diam. 
ter. 


In endeavouring to identify the dif- 
erent species of Sapium, leaves should 
always be obtained, if possible, from 
branches which bear fruit or flowers, 
or at any rate from branches as high up 
on the trees as one can reach. I have 
already pointed out that young saplings 
of S. aucuparium are wanting in the 
characteristic hooked gland atthe apex 
of the leaf. Also the leaves of young 
plants of S, paucinervum or those found 
on sterile shoots usually possess more 
than ten pairs of lateral veins, although 
they show plainly the long, curved, 
stalked glands of this species. 


RUBBER FROM SAPIUMS. 


Unfortunately not much is at present 
definitely known about the inane im- 
portant thing in connection with the 
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Sapiums, %.e., their rubber-yielding capa- 
bilities. It may, however, be useful to 
bring together and to summarise as far as 
possible the facts that have been ascer- 
tained. 


DISCOVERY OF THE RUBBER. 


In an official report to the Government 
on some of the India-rubber and Gutta- 
percha trees of British Guiana, published 
in 18838 and reprinted in ‘‘ Timehri” in 
the same year, Mr. Jenman describes his 
first acquaintance with Sapium rubber. 
His attention was attracted to it by in- 
formation received from Mr. (now His 
Excellency) Sir EHKverard) im Thurn, 
Governor of Fiji, who had seen in the 
coreal of some Carabisi Indians two or 
three small balls of india-rubber which 
were exceedingly elastic. Mr. Jenman 
sought out the collector and induced him 
to point out the trees whence it was 
obtained. I will quote Mr. Jenman’s 
description. 


‘The trees were large individuals, four 
or five feet in diameter of trunk, and 
one hundred and twenty or more feet 
high. Their trunks were long, straight 
and unbranched for sixty or seventy feet 
from the ground. The lowest six teet 
of one had been scarred, and from the 
scars the milk had run and was dried in 
tears or strings several inches long on 
the bark. Most of the congealed rubber 
was, however, contained in the fissures 
made by the cutlass cuts, from which 
places it was rather hard to extract it 
because of the tenacity with which it 
held to the inner bark from which it had 
oozed. I gathered and made a ball, 
following the Indian plan of winding it 
up like twine, of what was on this trunk. 
They scar the trunk and then leave it, 
the milk oozes from the wounds, trickles 
down the bark and coagulates and_ be- 
comes dry ina few days. My guide said 
it took three days todry, but I should 
have supposed a shorter time might 
accomplish the change, the little rivulets 
are so very thin. That which was in the 
old cuts—cuts probably a year or more 
old—had turned black, but that in those 
recently made was nearly milk-white. 
The Indian boys, who are perhaps 
accustomed to play with the balls—as I 
noticed from several which they brought 
me they never make them large—stripped 
the dry strings very dexterously from 
the bark, taking good care to extract 
the larger portion to which I_ have 
alluded partly concealed ih the incisions, 
and, stretching it with a good deal of 
tension, wound itup. These balls have 
wonderful elasticity and bounded with 
very little impulsion several feet off the 
ground. The rubber, too, seems exceed- 
ingly tenacious and strong. This method 
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of collecting is that pursued in Cearas 
the province of Brazil which produces 


Manihot glaziovii. Itisvery economical — 


of time, for it saves the tedious operation 
of catching the milk in a vessel as it 
issues from the wound, which is the most 
bothersome of all the operations. The 
principal objection to it is that the 
rubber becomes soiled by the dirt 
adhering tothe bark, a little of which 
it retains, and no doubt this would 
deteriorate its market value; but this 
cause of depreciation might be reduced 
toa minimum by carefully brushing the 
surface down prior to commencing 
collecting operations. Rubber which has 
foreign matter incorporated with it is 
classed under the term negrohead in the 
market, though its value depends on the 
measure of its freedom from dirt or 
other substance, having regard of course 
ue the quality of the rubber itself when 
clean. 


‘“‘T regard the discovery of this tree of 
great interest and probable importance, 
attaining as it does to such a vast size 
and producing a material of apparently 
excellent quality. The Indians know it 
under two names, the Carabisi calling it 
Touchpong, and the Arawacks, Cumaka- 
balli.* Noble in proportions, spreading 
and lifting its massive head above its 
neighbours, it is one of the largest trees 
of the forest, and has a wide and general 
distribution over the deep belt of low 
country in the colony. Samples of both 
this and the Hatiet I have sent to 
England to be tested as to their probable 
commercial value.” 


Mr. Jenman refers to these samples 
in a report published in 1885, on ‘‘ Balata 
and the Balata Industry, Forest Laws, 
ete.” 


“From a sample I sent home last year 
to be tested, Touchpong rubber was very 
favourably spoken of as to quality and 
estimated as worth from 2/3 to 2/6 per 
lb., which is the highest estimated value 
that has been given by experts for any 
of the substances, balata or india-rubber. 


In his book on ‘‘ Para Rubber,” Mr, 
Herbert Wright gives the price of some 
samples of Plantation Para rubber in 
1884 and 1885 as 2s. 8d. and 2s. 5d. respec- 
tively, with which the value estimated 
for Sapium rubber does not compare so 
unfavourably. Also onIst January, 1885, 
Para Rubber of fine quality was selling 
at only 2s. 8d. per lb. 

* Cumakaballi, an Indian name for all the larger 
species of Ficus and not properly applied to the 
Touchpong, 

+ Hatie, an Indian name for species of Hevea 
growing in this colony. 
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Another interesting fact mentioned by 
Mr. Jenman is that Touchpong was one 
of the trees, the latex of which was 
employed by the collectors of balata for 
adulterating that product, the quoted 
price of which at the time in the English 
market was ls. 3d. per lb., 7.e., half or less 
thaa half the value of the adulterant. 


METHOD OF COLLECTION. 


The Indians still employ the same 
method of collecting the rubber as that 
described by Mr. Jenman more than 
twenty years ago, which causes very 
considerable injury to the trees. By 
means of a eutiass two horizoutal in- 
tersecting cuts are made, so that a large 
wedge-shaped piece is removed, includ- 
ing not only the bark but some of the 
wood beneath, From specimens of the 
bark of trees tapped in this way, 
obtained by Mr. Ward, I should say that 
it would be impossible for the tree to 
repair the damage done, and that a few 
of these cuts would be sufficient to 
completely ring and kill any but a very 
large tree. The danger of exterminat- 
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ing the Sapiums by this destructive 
mode of bleeding must be greater at the 
present day than formerly, because the 
ready sale found and the good price 
obtained for the rubber has within the 
last few years considerably increased the 
amount collected. 


EXPORTS OF RUBBER. 


Rabber first appears uudera separate — 
heading among the articles exported 
from the colony in the Blue Book for 
1904-1905 ; the following are the quanti- 
ties ia pounds annually exported and 
their value for the last three years :— 


Quantity. Value. 
1904-1905 951 Ibs. $ 603 20c. 
1905-1906... 4,114 ,, ... $2,575. 40c. 
1906-1907 .., 2,563 ,, $1,613 70c. 
Total for three 
years. _... 7,628 ibs. $4,792 30c. 


(To be concluded.) 
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EDIBLE PRODUCTS. 


CABBAGE GROWING FOR 
IN CUBA, 


A late number of the Boletin de la 
Secretaria de Agricultura contains an 
article dealing with the growing of cab- 
bages as a food for live stock in the 
island of Cuba, where}this cultivation has 
been introduced fromthe United States. 

The cabbage which has been acclima- 
tized in Cuba is a well-known variety of 
Engiish origin, known as the Dwarf 
Essex cabbage, It yields a large quan- 
tity of nutritious and succulent food, 
which is much appreciated by all kinds 
of live stock. 

This cabbage is stated to flourish on 
all kinds of soil in Cuba, except on very 
moist clay soil. The seed is sown during 
the later months of the year, or in 
January, February or March of the fol- 
lowing year, in furrows from 36 to 40 
inches apart, this distance leaving ample 
space for the passage of tillage and 
weeding instruments between the rows 
of cabbages. 

When the cabbage seed is drilled in 
rows, about 23 lbs. are used per acre; 
when sown broadcast twice this quan- 
tity is required. 

Growers in Cuba who raise this crop 
as a stock food cut, each morning, just 
the quantity required for the day’s food 
of the live stock. If cut and not con- 
sumed till the following day, the cab- 
bages become dry and unpalatable. 
The practice followed is to cut the cab- 
bages about 4 inches above the ground ; 
the stumps bud again and a second crop 
is obtained. The enormous amount of 
stock food yielded by this crop in Cuba 
will be understood when it is stated 
that a weight of nearly 150 tons per acre 
per anhum was obtained on land which 
had only received a small amount of 
farmyard manure together with a light 
dressing of potassium chloride. 

When fed to sheep and pigs, the cab- 
bages can be simply placed in the open 
field, the animals being allowed to eat 
them at will. It is mentioned, however, 
that in feeding to cattle the best results 
are obtained by giving the cabbages in 
conjunction with other green food. or 
with corn. In connection with milking 
cows, it is well known that if fed in any 
quantity, cabbages impart an unplea- 
sant flavour to the milk of these animals. 

The writer of the article states his con- 
viction that, with improved knowedge 
on the part of stock owners of the 
value of the crop in raising and fatten- 
ing cattle and other kinds of live stock, 
cabbage culture will be largely extended 
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in most countries where stock keeping 
is carried on, and the results which are 
reported from Cuba should certainly 
encourage stock owners to at least 
devote a small area to an experimental 
cultivation of the crop.—Agricultural 
News, Vol. VII, No. 150. 


THE COCONUT WITH REFERENCE 
TO ITS PRODUCTS AND CULTI- 
VATION IN THE PHILIPPINES, 


INTRODUCTION. 


The following pages are written 
chiefly in the interests of the planter, 
but the writer feels that the great 
agricultural importance which the 
coconut palm is bound to assume in 
these Islands is sufficient to justify the 
presentation of some of its history 
and botany. 


For that part of the bulletin which 
touches upon the botany of the coco- 
nut I am indebted to Don Regino Garcia, 
associate botanist of the Forestry 
Bureau ; for that relating toits product 
and local uses. to the courtesy of manu- 
facturers in Laguna; and, for the rest, 
to personal experience and observations 
made in Laguna Province and in the 
southern Visayan Islands where, as else- 
where in this Archipelago, the coconut 
may properly be considered a sponta- 
neous and not a cultivated product. 


HISTORY. 


The legendary history of the ‘‘ Prince 
of Palms,”* as it has been called, dates 
back to a period when the Christian era 
was young, and its history is develop- 
ing day by day in some new and striking 
manifestation of its utility or beaury. 
{i seems not wnreasonable to assume 
that much of the earlier traditionary 
history of the coconut may have been 
inspired as much by its inherent beauty 
as by its uses. Such traditional pro- 
verbs or folklor? as I have gathered in 
the Visayas recognize the influence of 
the beautiful, in sofar as the blessings 
of the trees only inure to the good; for 
instance, ‘‘He who isecruel to his beast 
or his family will only harvest barren 


husks from the reproving trees that 


witness the pusillanimous act; ” and, 
again, ‘‘He who grinds the poor will 
only grind water instead of fat oil from 
the meat.” 

To this day the origin of the coconut 
is unknown. De Candol (Orgin of Cult. 
Plants, p. 574) recites twelve specific 
claims pointing to an Asiatic origin, anda 
single, but from a scientific standpoint 
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almost unanswerable, contention for an 
American derivation. None of the 
remaining nineteen species of the genus 
Cocos are known to exist elsewhere in 
the world than on the American con- 
tinent. His review on the story results 
in the nature of a compromise, assign- 
ing to our own Islands and those to the 
south and west of us the distinction of 
having first given birth to the coconut, 
and that thence if was disseminated east 
and west by ocean currents. 


BOTANY. 
The coconut (Cocos nucifera, Linn.) is 


the sole oriental representative of a 
tropical genus comprising nineteen 
species, restricted, with this single 


exception, to the New World. 


Its geographical distribution is closely 
confined to the two Tropics.* 


Not Jess than nineteen’ varieties of 
C. nucifera are described by Miquel and 


Rumphius, and all are accepted by 
Filipino authors. 
Whether all of these varieties are 


constant enough to deserve recognition 
need not be considered here. Many are 
characterized by the fruits being 
distinctly globular, others by fruits of a 
much prolonged oval form, still others 
by having the lower end of the fruit 
terminating in a triangular point. 


In the Visayas there isa variety in 
which the fibrous outer husk of the nut 
is sweet and watery, instead of dry and 
astringent, and is chewed by the natives 
like sugar cane. Another variety 
occurs in Luzon, known as ‘** Pamocol,” 
the fruit of which seldom exceeds 20 cm. 
in diameter. There is also a dwarf 
palm, which rarely 
exceeds three meters in height, and is 
known to the Tagalogs as ‘‘ Adiavan.” 


These different varieties are strongly 
marked, and maintain their characters 
when reproduced from seed. 

USES. 
The coconut furnishes two distinct 


commercial products—the dried meat of 
the nut, or copra, and the outer fibrous 


‘husk. These products areso dissimilar 


that they should beconsidered separately. 


COPRA AND COCONUT OIL. 
Until very recent years the demand 


for the “meat ” of the coconut or its 


products was limited to the uses of soap 
and confectioners. Probably 
there is no other plant in the vegetable 
kingdom which serves so many and so 


* The coconut palm has been reared as far north 
as Indian River, Florida, latitude 28° N., but has 


* pot proven a profitable commercial yenture, 
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varied purposes in the domestic economy 
of the peoples in whose countries it 
grows. Within the past decade chemical 
science has produced from the coconut a 
series of food products whose manu- 
facture has revolutionized industry and 
placed the business of the manufacturer 
and of the producer upon a plane of 
prosperity never before enjoyed. 


There has also been a great advance in 
the processes by which the new oil 
derivatives are manufactured. The 
United States took the initiative with 
the first recorded commercial factories 
in 1895. In 1897 the Germans established 
factories in Mannheim, but it remained 
for the French people to bring the 
industry to its present perfection. 


According to the latest reports of the 
American Consul at Marseilles, the 
conversion of coconut oil into dietetic 
compounds was undertaken in that city 
in 1900, by Messrs. Rocca. Tassy and de 
Roux, who in that year turned out 
an average of 25. tons per month. 
During the year just closed (1902) their 
average monthly output exceeded 6,000 
tons, and, in addition to this, four or 
five other large factories were all working 
together to meet the world’s demand 
for ‘‘vegetaline,” ‘ cocoaline,” or other 
products with suggestive names, belong- 
ing to this infant industry. 


These articles are sold at gross price 
of 18 to 20 cents per kilo to thrifty 
Hollandish and Danish merchants, who, 
at the added cost of a cent or two, 
repack them in tins branded “ Dairy 
Butter,” and, as such, ship them to all 
parts of the civilized world. It was 
necessary to disguise the earlier pro- 
ducts by subjecting them to trituration 
with milk or cream; but so perfect is 
the present emulsion that the plain and 
unadulterated fats now find as ready a 
market as butter. These ‘‘butters” have 
so far found their readiest sale in the 
Tropics. 

The significance of these great dis- 
coveries to the coconut planter cannot 
be overestimated, for to none of these 
purely vegetable fats do the prejudices 
attach that solong and seriously have 
handicapped those derived from animal 
margarin or margarin in combination 
with stearic acid, while the low fusion 
point of pure dairy butters necessarily 
prohibits their use in the Tropics, out- 
side of points equipped with refrigerat- 
ing plants. The field, therefore, is practi- 
cally without competition, and the 
question will no longer be that of finding 
a market, but of procuring the millions 
of tous of copra or oil that this one 
industry will annually absorb in the 
immediate future, 
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Coconut oil was once used extensively 
in the manufacture of fine candles, and 
is still occasionally in demand for this 
purpose in the Philippines, in combin- 
ation with the vegetable tallow of a 
species of Stillingia. It islargely con- 
sumed in lamps, made of a tumbler or 
drinking glass half filled with water, on 
top of which float a few spoonfuls of oil, 
into which the wick is plunged. In 
remote barrios it is still in general use as 
a street illuminant, and so perfect is its 
combustion that under a constant flicker 
it emits little or no smoke. 


When freshly expressed, the oil is an 
exceptionally good cooking fat, and 
enters largely into the dietary of our 
own people. The medicinal uses of the 
oil are various, and in the past it has 
been strongly advocated for the cure of 
eczema, burns, as a vermifuge, and even 
as a substitute for cod-liver oil in 
phthisis. Its medicinal virtues are now 
generally discredited, except as a restor- 
ative agent in the loss of hair resulting 
from debilitating fevers. Its value in 
this direction may be surmised from the 
splendid heads of hair possessed by the 
Filipino women, who generally use the 
oil as a hair dressing. 


Coconut oil is derived from the fleshy 
albumen or meat of the ripe fruit, either 
fresh or dried, The thoroughly dried 
meat is variously known as copra, coprax, 
and copraz. The exportation of copra is 
detrimental to the best interests of 
the planter, tending to enrich the manus 
facturer and impoverish the grower. 
The practice, however, is so firmly estab- 
lished that the writer can only record a 
probably futile protest against its con- 
tinuance. 

The causes which for along time will 
favour the exportation of copra instead 
of oilin this Archipelago may be briefly 
stated as follows :— 


(1) An oil-milling plant, constructed 
with. due regard to economy of labour 
and the production of the best quality 
of oil, would involve an outlay of capital 
of $2,500, gold, and upward, according 
to capacity. The production of copra 
meauizes the labor of the planter’s hands 
only. 


(2} The oil packages must be well- 
made barrels, casks, or metallic recep- 
tacles. The initial cost of the packages is 
consequently great, their return from 
distant ports impracticable, and their 
sale value in the market of delivery is 
not sufficient to offset the capital locked 
up in an unproductive form. On the 
other hand, copra may be sold or shipped 
in boxes, bags, sacks, and bales, or it 
pay eyen be stored in bulk in the ship’s 
O1d, 
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(8) When land transportation has to 
be considered, the lack of good roads 
still further impedes the oil maker. He 
cannot change the size and weight of 
his packages from day to day to meet 
the varying passability of the trail. On 
the other hand, packages of copra may 
be adjusted to meet all emergencies, and 
the planter can thus take advantage of 
the market conditions which may be 
denied to the oil maker. 


(4) Perhaps the most serious difficulty 
the oil maker has to contend with is 
the continuous discouragement he en- 
counters from the agent of foreign 
factories, who buys in the open market, 
and, bidding up to nearly the full oil 
value of the copra, finds an ample manu- 
facturer’s profit paid by the pressed 
cake, so valuable abroad, but, unfor- 
tunately, practically without sale or 
value here. The residue from the mill 
may be utilized both for food and for 
manure by the oil-maker who isa tree 
owner and who maintains cattle. For 
either of these purposes its value rates 
closely up to cotton seed cake, and the 
time is not remote when it will be re- 
cognized in the Philippines as far too 
valuable a product to be permitted to 
be removed from the farm excepting at a 
price which will permit of the purchase at 
Jess figure of an equivalent in manure. 
So active are the copra-buying agents in 
controlling this important branch of the 
industry, that they refuse to buy the 
press cake at any price, with the’result 
that, in two instances known to the 
writer, thay have forced the closure.of 
oilemilling plants and driven the oil- 
maker back to his copra. 


Many copra-making plantsin India and 
Ceylon are now supplied with decorti- 
eating, breaking, and evaporating ma- 
chinery. The process employed in this 
Archipelago consists in first stripping the 
ripe fruit of the outer fibrous husk. This 
is effected by means of a stout, steel spear 
head, whose shaft or shank is embedded 
firmlyin the soil to such a depth that the 
spear point projects above the ground 
ratber less than waist high. The 
operator then holds the nut in his hands 
and strikes it upon the spear point, gives 
it a downward, rotary twist, and thus, 
with apparent ease, quickly removes the 
husk. An average operator will husk 
1,000 nuts per day, and records have been 
made of aclean-up of as many as 8,000 
per day. The work, however, is exceed- 
ingly hard, and involve great dexterity 
and wrist strength. 


Another man now takes up the nut 
and with a bolo strikes it asmart blow 
in the middle, dividing into two almost 
equal parts, These parts are spread out 
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and exposed to the sun fora few hours, 
or such time as may he necessary to 
cause the fleshy albumen to contract and 
shrink away from, the hard outer sheli, 
so that the meat may be easily detached 
with the fingers. 


Weather-permitting, the meat thus 
secured is sundried for aday and then 
subjected to the heat of a slow fire for 
several hours. In some countries this 
drying is now etfected by hot-air driers, 
and a very white and valuable product 
secured ; but in the Philippines the uni- 
versal practice is to spread out the 
copra upon what may be called a bam- 
boo grill, over a smoky fire made of the 
shells and husks, just sufficient heat 
being maintained not to set fire to the 
bamboo. The halves, when dried, are 
broken by hand into still smaller irre- 
gular fragments, and subjected to one or 
two days of sun bath. By this time the 
moisture has been so thoroughly expell- 
ed that the copra is now ready to be 
sacked or baled and stored away for 
shipment or use. 


All modern coconut-oil mills are sup- 
plied with a decorticator armed with 
revolving dises that tear or cut through 
the husk longitudinally, freeing the nut 
from its outer covering and leaving the 
latter in the best possible condition for 
the subsequent extraction of its fibre. 
This decorticator is fed from a hopper 
and is made of a size and capacity to 
husk from 550 to 1,000 nuts per hour. 


Rasping and grinding machinery of 
many patterns and makes, for reducing 
the meat to a pulp, is used in India, 
Ceylon, and China, and, although tar 
more expeditious, offers no improve- 
ments, so far as concerns the condition 
to which the meats are reduced over 
the methods followed in the Philippines. 
Here the fleshy halves of the meat are 
held by hand against a rapidly revolv- 
ing, half-spherical knife blade which 
serapes and shaves the flesh down toa 
tine degree of comminution. The result- 
ing mass is then macerated in a little 
water and placed in bags and subjected 
to pressure, and the milky juice which 
flows therefrom is collected in receivers 

laced below. This is now drawn off 
into boilers and cooked until the clear 
oil is concentrated upon the surface. 
The oilis then skimmed off and is ready 
for market. 


The process outlined above is very 
wasteful. The processes I have seen in 
operation are very inadequate, and I 
estimate that not less than 10 per cent. 
of the oil goes to loss in the press cake. 
This is a loss that does not occur in estab- 
lishment equipped with the hest hydrau- 
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lic presses. It is true that very heavy 
pressure carries through much colouring 
matter not withdrawn by the primitive 
native mill, and that the oil is conse- 
quently darker, and sooner undergoes 
decomposition; but modern mills are 
now supplied with filtration plants 
through which this objection is practi- 
cally overcome. 


The principles of the above process 
are daily produced in thousands of Fili- 
pino homes, where the hand rasping of 
the nut, the expression of the milky 
juice through coarse cloth, its subse- 
quent boiling down in an open pan, and 
the final skimming off of the oil are in 
common practice. Notwithstanding the 
cheapness of labour, itis only by employ- 
ing a mill well equipped with decorti- 
cating, rasping, hydraulic crushing, and 
steam-boiling machinery, and with 
facilities to convert the residue to feed- 
ing or other uses, that one may hope- 
fully enter the field of oil manufacture 
in these Islands in competition with 
copra buyers. 

Coir. 


The fibre of the coconut husk, or coir 
as itis commercially known, has never 
yet been utilized in this Archipelago, 
excepting occasionally for local con- 
sumption. 


Second in value only to the copra, this 
product has béen allowed to go to waste. 
The rejected husks are thrown together 
in immense heaps, which are finally 
burned and theashes, exceedingly rich in 
potash and phosphoric acid, are left to 
blow away. 


As the commercial value of the fibre 
is greater than the manurial value of 
the salts therein, it is economy to utilize 
the fibre and purchase potash and phos- 
none acid when needed to enrich the 
soil. 


Highly improved and_ inexpensive 
power machinery for the complete and 
easy extraction of the fibres of the husk, 
either wet or dry, is now rapidly super- 
seding the tedious hand :process once in 
such general use. Good patterns of 
machinery are shown in the ‘“ husk- 
crushing mill” (fig. 1), and in the “ fibre 
extractor” (fig. 2). 


The first breaks, crushes, and flattens 
out the husks by means of powerful, 
fluted metal rollers, and, in the second 
the broken husks are fed over a revolving 
drum set with teeth especially devised tor 
tearing out the fibre from the entire mass. 
Hinally, itis ted into one of the many 
forms of ‘“ willowing ” machines, which 
reduces the mass to clean fibre, which is 
now ready for grading, baling, and ships 
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ment. The residual dust and waste from 
this operation may be used as an sbsorb- 
ent for liquid manures, and ultimately 
returned to the plantation. The yield 
of fibre varies from 12 to 25 quintals of 
coir and 4 to 7 quintals of brush fibre per 
10,000 average husks. In the Philippines 
the nuts yielda large amount of fibre 
and relatively small percentage of chaff 
and dust. With improved machinery 
and careful handling, 18 quintals of 
spinning coir and 5 quintals of bristle 
fibre from every 10,000 husks is a fair 
estimate of the product. 


As the cost of manufacture is generally 
rated at one-half the selling price, and 
as we must add afurther charge of 20 
per cent. to cover freight and commission, 
we have resulting from the sale of the 
23 quintals, or 2,300 kilos, at £16 per 
English ton, a balance of £11 Ils. per 
hectare. 


But there are other considerations 
which should not be overlooked. The 
husks of 10,000 coconuts will withdraw 
from the land 61°5 kilos of potash and 3 
kilos of phosphoric acid, and the re- 
storation of the full amount is called for 
to compensate for the growing wants of 
the tree, in addition to that withdrawn 
by thecrop. The necessary fertilizers 
are worth, approximately, 5$d. per kilo, 
making a further reduction of £1 8s., and 
leaving as anet profit £103s. or, reduced 
to American money, nearly $50 gold per 
hectare. 


The machines above referred to will 
eost $800, gold, and $1,200 additional 
will purchase and house the power 
necessary to operate them. Such a plant 
will work up 1,000 nuts a day, and handle 
in a year the output of a grove of 30 
hectares. With the addition of two or 
more fibre extractors the capacity of the 
plant may be doubled without material 
expense, and it should rather more than 
pay its entire cost in one year. 


TUBA, 


Tuba is the fresh or mildly fermented 
sap drawn from the inflorescence of the 
coconut. 


There are no figures or data of any 
kind available as a basis for an estimate 
as to the importance of this product, 
but its extent may be inferred from the 
fact that the outlying groves about 
‘Cebu, Iloilo, and the larger Visayan 
towns are practically devoted to the 
production of tuba, and not to the manu- 
facture of copra. 


Tuba is collected from the unexpanded 
blossoms as soon as they have fairly 
pushed through the subtending bracts. 

“Yo prevent any lateral expansion, the 
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flowers are tied with strips of the green 
leaf blade, and then, with a sharp knife, 
an inch or two of the extreme tip is 
removed. The whole fiower cluster is 
now gently pulled forward until it 
arches downward. Inaday or two the 
sap begins to drip and is then caught in 
a short joint of bamboo, properly secured 
for the purpose. 


As a healthy tree develops at least one 
or more flowering racemes every month, 
and the flow of sap extends frequently 
over a period of two or more months, it 
is not uncommon to see a number of 
tubes in use upon one tree. 


The workmen usually visit the tree 
twice daily to collect the liquor drawn 
during the preceding twelve hours in the 
larger tube, which he carries upon his 
back. He slices daily a thin shaving 
from the tip of the flower, in order that 
the wound may be keptopen and bleed- 
ing. This process is kept up until nearly 
all of the flower cluster has been cut 
away, or until the sap ceases to flow. 


More than a liter a day is sometimes 
drawn from one tree, and five hectoliters 
is considered a fair annual average from 
a good bearing tree. 


In its fresh state tuba has a sweetish, 
slightly astringent taste; but, as the 
vessels in which it is collected are rarely 
cleansed, they become traps for many 
varieties of insects, etc., and it is, there- 
fore, not a very acceptable beverage to 
a delicate stomach. When purified by 
a mild fermentation it is tar more 
palatable. 


A secondary fermentation of tuba 
results in vinegar, and on this account, 
chiefly, so much space has been devoted 
to this feature of the industry. The 
vinegar so produced is of good strength 
and colour, of the highest keeping 
qualities, and of unrivalled flavour. Its 
excellence is so pronounced that upon 
its inherent merits it would readily tind 
sale in the world’s markets, and although 
the local demand for the tuba now 
exceeds the production, its conversion 
into vinegar will probably prove the 
more profitable industry in the future. 

Spirits are distilled and in some places 
sugar is still made from the flower sap; 
and, while the importance of these great 
staples may not be overlooked, their 
commercial value as products of this tree 
are relatively insignificant. 


MINOR USES. 


In addition to eighty-three utilities 
described by Mr. Pereira,” it isin very 
common use in the Philippinesfor: — 


* Quoted in ‘ Watt’s Dictionary, II, 456, 
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1. Coconut _ CREAM.—The freshly- 
ground fruit, reduced to a pulp and strain- 
ed, is consumed in that form or made into 
cakes withrice. It makes a delicious and 
nutritious food. According to Dr. W. 
J. Gies, in experiments lately published* 
its nutritive value is due to 35'4 per cent. 
of oil, about 10 per cent of carbohydrates, 
and 3 per cent. of protein. The amount of 
cellulose (fibrous matter) is only 3 per 
cent., and its digestibility is easy when 
the mass, by grating, is redu:ed to a fine 
degree of comminution. 


2. The “milk” or water is used sparing- 
ly as a beverage. It is also fermented 
and converted into inferior vinegar. 


8. The hard shell is used as fuel. When 
calcined, it produces a black, lustrous 
substance, used for dyeing leather. 


4, The same shell, aside from many 
uses quoted by Pereira, is used here for 
every conceivable form of cup, ladle, 
scoop, and spoon. 


5. From the tough midrib of the leaf, 
strong and beautiful baskets of many 
designs are made, also excellent and 
durable brooms, and from the part where 
the midrib coalesces with the petiole pot- 


cleaning brushes are made. 


6. The roots are sometimes used for 
chewing, asa substitute for Areca. They 


-also furnish red dyestuff, and with one 


end finely subdivided may be used in 
making tooth brushes. 


7. The leaves and midribs, when 
burned, furnish an ash so rich in 
potash that it may be used alone in 
water as asubstitute for soap or when 
a powerful detergent is required. 


8. The fibre of the husk is used 
extensively by the natives for calking 
boats. 


9. The milk is used in the prepar- 
ation of anative dish of rice, known 
as ‘‘casi.” It isan excellent and highly 
prized dietary article, prepared with rice 
or in combination with chicken or 
locusts. 


10. The oil, melted with resins, is 


‘an effective and lasting covering for 


anything desired to be protected from 


the ravages of white ants. 


11. The timber is used to bridge 
streams and bog holes, and the slowly 
decaying leaves to fill them up and ren- 
der them temporarily passable. 


12. The fibre is used in cordage and 
rope making, but to a far less extent 
here than in India. 


i . Torr, Bot Club, 1902. 
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Its further uses are, in general, those 
current in the Orient. Briefly summed 
up, its timber is employed in every 
form of house construction; its foliage 
in making mats, sacks, and thatches; 
its fruit in curry and sweetmeats; its 
oil for medicine, cookery, and illumin- 
ation; its various juices in the mauufac- 
ture of wines, spirits, sugar, and vinegar; 
while not to overlook a final and not 
ineonsiderable Filipino product, the 
splinters of the midrib are used in making 
toothpicks.—Department of the Interior. 
Philippine Bureau of Agriculture, Farm- 
ers’ Bulletin, No. 8. 


ROSELLE: ITS CULTURE AND USES. 
By P, J. WESTER. 


INTRODUCTION, 


Fruits and economic pJants indigenous 
to the Tropics are now as never before 
attracting the attention of the people of 
the United States. Some, such as the 
avocado and the guava, are natives of 
the Western Hemisphere; others, like 
the roselle, are introductions from the 
Old World. 


A strictly tropical plant, the roselle is 
very sensitive to frosts. This, together 
with its peculiar habit of blooming late 
in October regardless of the time when 
the seed is planted, has restricted the 
cultivation of the roselle to tropical and 
subtropical regions. Its distribution, 
for this reason, has not been so general 
nor has the plant become so widely 
known as introduced plants indigenous 
to the Temperate Zone. It is, however, 
only rational to assume that this 
objectional feature could be overcome 
were persistent efforts made with that 
end in view, and that the roselle, like so 
many other cultivated plants which 
have yielded to changed climatic condi- 
tions, would adapt itself to the shorter 
summers of a higher latitude. 


Introduced several years ago into 
California and Florida, the roselle 
deserves a wider cultivation than it now 
enjoys, and should’ prove a valuable 
acquisition to the tropical islands of the 
United States and to the Canal Zone. 
The cultivation of the roselle is so simple 
and its requirements so few, that in the 
Tropics and Subtropies it should be an 
indispensable plant in the garden of 
every family. This fact, in view of its 
peculiar adaptability for jelly making, 
should cause the roselle to become a 
plant of considerable importance in the 
United States at no distant date. The 
roselle is probably the only plant in 
cultivation in which the part utilized 
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for food* is the calyx. Of rather low 
nutritive value, thickened calyx 
possesses excellent qualities for the 
manufacture of jelly and alied products. 
Preparations made from it closely 
resemble in colour and flavour those made 
from the cranberry. Itisrathersingular 
that its season of maturity also coincides 
with that of the cranberry. 


In Queensland, where the culture of 
the Roselle has in recent years assumed 
considerable proportions, the fruit is 
utilized largely in the manufacture of 
jam. In the United States its principle 
use would probably be as a substitute 
for cranberriesin the household and in 
the manufacture of jelly. 


HISTORY AND GEOGRAPHICAL 
DISTRIBUTION OF THE ROSELLHE. 


The almost total absence of literature 
relative to the'roselle until the last two 
decades and the lack of culture varieties 
would seem to indicate that the culture 
of this plant is of comparatively recent 
origin. De Candolle, in his ‘Origin of 
Cultivated Plants,’ 1885, does not 
mention it. 


The writer has examined many of the 
older works on Indian Agriculture with- 
out finding more than ove referring to 
the roselle. This work} is devoted to 
fibre-producing plants, which shows that 
roselle was early cultivated for its fibre. 
The author says, speaking of roselle, 
okra, and Hibiscus abelmoschus: ‘The 
dietical use of these species has been 
mentioned in order to show that if 
cultivated on account of their fibre 
they would also be useful for other 
purposes”; and it would seem from this 
quotation that the various uses of the 
roselle were not generally known at that 
time. Formore than_ thirty-five years 
subsequent writers on Indian Agriculture 
maintain absolute silence on the subject, 
and Duthiet mentions the plant only 
incidentally. Woodrow§ speaks of its 
utility for jelly making. In India the 
plant has been grown chiefly for its 
fibre. It has apparently not attained 
much importance for culinary purposes. 


The writer has been unable to obtain 
any data relative to the introduction of 
the roselle into the British Colonies in 
Australia, where its cultivation evi- 
dently is more extensive than anywhere 
else in the world, as, according to 


* For analyses showing the fcod value of the 
calyx and pod of the roselle see Farmers’ Bulletin, 
9938, page 14. 

+Royle, J. F.—Fibrous Plants of India, 1855, 

. 260. 
p {Duthie, J, F.—Field and Garden Crops of 
North-Western Provinces and Oudh, 1893. 

§ Woodrow, M,—Gardening in India, 1899, p. 183, 
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Semler,* two large preserving factories 
utilizing the roselle werein operation in 
Queensland in 1892. Shinnt refers to 
roselle jam as being shipped to Europe 
in large quantities. , 
The Queensland Agricultural Journal, 
volume 6, page 371, published in 1900, | 
contains the longest treatise on the 
roselle that has come to the attention of 
the writer. Its brevity,-. it being less 
than five pages in length and containing 
no reference to any previous literature, 
presupposes the recent development of 
the industry there. In Queensland the 
calyces are mainly utilized in the manu- 
facture of jam, but are also, according 
to the article cited, well adapted for 
pickles, while the writer also ealls 
attention to the fact that the roselle 
can be propagated from cuttings, and 
that such plants bear fruit when earlier 
and more vigorous seedlings bear little 
ornone. The seed is sown in October 
in Queensland. 


The roselle is hardly mentioned in the 
horticultural literature of the West 
Indies, indicating that itis an object of 
indifference there. It was probably 
introduced from India before 1855, as 
Roylet in a work published that year 
says that it is there called ‘‘ red sorrel.” 

In Hawaii the roselle, although intro- 
duced long ago, has not received much 
attention. 

Eleven or twelve years ago a Mr. 
Naustadt, of San Francisco, imported 
seed from Queensland, and the plant 
was tested and seed subsequently distri- 
buted in California by the Agricultural 
Experimental Station of that State. 

The plant received much favourable 
comment there from those who tested it | 
at that time.§ Later literature is 
silent on the subject. 

The name in florida, ‘‘ Jamaica sorrel,” 
is evidently an indication that the plant 
was introduced from Jamaica—at what 
date the writer has been unable to 
ascertain—but it was probably not 
extensively grown in Florida before 1887, 
as P. W. Reasoner{ does not refer to it. 
Uarcout|| does not speak of it. ; 

In Florida, as in California, those who 
have tried the roselle have nothing but 
praise for the plant, and _ considerable 
interest in it is manifest, but its culture 


1892, 


*Semler, 
p. 891. 

+ Report of the California Agricultural Experi- 
ment Station, 1896-97, p. 382. ‘ 

+ Royle, J. F.—Fibrous Plants of India, 1855, 

. 260. 
? § Report of the California Agricultural Experi- | 
ment Station, 1897-98 p. 236, Fut 

7 Bull. 1, Division of Pomology U. S. Dept, 
of Agriculture, 1887. 

|| Harcourt H.—Florida Fruits, 1896. 
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on a large scale has not yet, to the 
knowledge of the writer, been under- 
taken by anyone. 


The assumption by Royle* that the 
name roselle is a corruption of the 
French word ‘“‘oseille” (the equivalent 
of the English ‘“‘ sorrel”) seems very prob- 
able. In the ivolutionary stages the 
name has at different times been spelled 
‘**rouselle,” ‘‘ rozella,” and ‘‘ rosella.”’ 


BOTANICAL CHARACTERS AND 
RELATIONSHIPS. 


Roselle (Hibiscus sabdariffa, L.), or 
Jamaica sorrel, as it is sometimes called, 
isan annual from the Tropics from the 
Old World belonging to the large family 
Malvaceae. Itself furnishing the roselle 
fibre of commerce, it is closely related 
to several genera containing fibre pro- 
ducing plants: Sida, Malva, Althea, and 
Lavatera. Its most important relative 
is cotton (Gossypium, sp.). Of veget- 
ables, okra (Hibiscus esculentus, L.) is 
related to the roselle. Among related 
ornamental plants may be mentioned 
species of Abutilon, Hibiscus, Althea, 
and Malva. 


The habit of the roselle is similar to 
that of the cotton plant; the stem is 
reddish, branching profusely. As usually 
planted—that is, in February and March 
—the roselle attains a height of from 5 
to 7 feet. The leaves on the young 
plants are entire; as the plant increases 
in size the leaves change to palmately 
five parted; later, the leaves in whose 
axils the flowers are borne are three 
parted. The large almost sessile yellow 
flowers, each with a red eye, are usually 
borne singly in the axils of the leaves. 
They fade before the day is past and the 
subsequent enlargement of the calyces 
is then very rapid. In less than three 
weeks they attain their full size and are 
ready for picking. If the ‘‘ fruit,” if we 
may so call it, is not now picked and the 
seed is allowed to mature, the plant dies 
early in January. There are in the axils 
of the leaves several latent flower buds, 
and when the calyces are picked as soon 
as they are full grown these buds develop 
and the productivity of the plart is 
greatly increased. 


VARIETIES, 


The roselle being a plant of recent 
cultivation, and one that only to a slight 
extent has been exploited for commercial 
profit except asa fibre plant, it having 
been grown mostly asa curiosity in the 
gardens of interested individuals with- 
out any thought of improving the 
plant, it is only natural that no cultural 


* Royle, J. F. Fibrous Plants of India, 1855, 
p- 260. 
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varieties have developed.* Without any 
thought of improving the roselle, the 
writer during the summer of 1904 obtain- 
ed afew plants in Coconut Grove, Fla., 
from Mr. W. A. H. Hobbs, and planted 
them in the Subtropical Garden, Miami, 
Fla., in order to have the plant under 
observation. 


As the plants bloomed and fruited the 
marked variations in the fruits on the 
different plants suggested that there 
was an excellent opportunity to breed a 
new and distinct strain of the roselle, 
and at the suggestion of Prof. P, H. 
Rolfs, at that time Pathologist in charge 
of the Subtropical Laboratory and 
Garden, seed was saved from the best 
plants. With this seed for stock the 
writer began systematized breeding the 
next year. A number of the plants 
fruiting in the autumn of 1906 had calyces 
of such large size and exhibited such 
distinct characters that they were 
thought worthy of naming as a variety, 
and the name ‘“ Victor” has therefore 
been given to this sort. 


When it is remembered that these are 
from plants in the second generation, 
the improvement is remarkable. As it 
was thought that these plants might bea 
special strain, inquiries were made to 
find out whether the original plants had 
auy previous history, but this inquiry 
only served to confirm the fact that they 
were of the ordinary variety grown in 
Florida. Mr. William A. Taylor, of the 
Bureau of Plant Industry, suggested to 
the writer that this capacity for improve- 
ment might be due to the fact that the 
roselle has previously been principally 
grown for fibre, which doubtless is 
correct. Another attempt to breed the 
roselle was made by Dr. H. J. Webber 
in the nineties at Hustis, Fla., where 
the Subtropical Laboratory was then 
located. This work was, unfortunately, 
terminated by the severe freeze of 1895. 


The plants of the Victor variety are 
inclined to be a trifle more dwarf than 
the common kind, but the foliage is 
similar. The measurements of the calyx 
of the. common variety are, length 33 
mm., diameter 22 mm.; in the improved 
type the measurements are 49 mm. and 
28 mm., respectively. The increase in 
size is thus seen to be rather more in 
length than in diameter. Calyces of 
the improved type have, in some in- 
stances, been 60 mm. long and 38 mm. in 
diameter. The improved type is also 
distinct in being more strongly ribbed 


* Siace this article was written, O. W. Barrett, 
of the Bureau of Plant Industry, has informed the 
writer that he has heard of a variety with straw- 
colored calyced. This report, however, hag not 
been verified, 
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longitudinally and in having the calyx 
not so closely appressed to the seed pod 
as in the common variety. It is fre- 
quently inclined to be convolute at 
the apex. 


CULTIVATION AND FERTILIZATION. 


The roselle will thrive on any soil that 
is moderately rich or that is supplied 
with the necessary plant food in the 
form of commercial fertilizer. Stable 
manure should be used sparingly only 
and should be supplemented by phos- 
phates and fertilizers containing potash, 
as an excess of ammonia in the soil tends 
to the development of large plants at 
the expense of their productiveness. 
This is particularly true on low-lying 
land where moisture is abundant, and 
the high pine lands in Florida are for 
this reason preferable to the muck and 
prairie lands. Land that is subjected to 
inundations and soil sufficiently drained 
should be avoided The plant has been 
found well adapted to the clayey soil of 
California, Henricksen* says that a 
sandy loam is preferable to other soils. 


The roots of the roselle descend to 
greater depths than those of many other 
erops, and the land should be plowed 
deep, and, when the soil is clayey, well 
pulverized. This plant is very much 
subject to root-knuot nematodes (Hetero- 
dera radicicola), and should not be 
planted on land infested with this pest, 
as that would only result in almost 
absolute failure. The roselle always 
comes to the market at the same time 
of the year, and, as noliterature on the 
subject that had come to the attention 
of the writer mentioned any attempt to 
grow it successively, several sowings 
were made in 1906 at the Subtropical 
Laboratory at different times of the 
year, to note the influence on the habits 
of growth, the season of maturity, and, 
possibly, the size of calyx, These plant- 
ings were made as_ follows :—No 559, 
April 1; No. 560, May 1; No. 561, June 1; 
No. 562, June 23. 


Besides these, seeds from large select- 
ed pods were sown June 26 (No. 542). 
Plant No. 542 came into bloom October 
26, afew days in advance of Nos. 560, 561, 
and 562. A few days later bloom was 
noted on No. 559. Notes made in 1905 
show that plants from seed sown on 
June 10 bloomed October 25. The plants 
from the earlier sowings naturally 
developed into large plants, with greater 
bearing capacity. This advantage was 
offset, however, by the fruits being to 
a marked degree smaller than those from 
later sowings. A comparison of the 
different plants in this experiment indi- 


* Bull. 171, Office of Experiment Stations, p. 38 
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cates that to combine high yield with 
the production of large pods the seed — 
should be planted about May 15 in South 
Florida. 


Make the seed bed in a place sheltered 
from high winds and work in thoroughly 
a moderate quantity of stable manure 
or commercial fertilizer. Sow the seed 
thinly in drills 6 inches apart, covering 
the seed from } to4 inch, then firm the 
soil, and, if dry, water thoroughly. The 
seed will germinate in a few days. If 
the weather is dry, the young plants 
should.be watered as occasion requires. 
When the plants are 8 to 4 inches high 
they are ready for transplanting to 
the field. 


The plants should be set out in rows 
6 to 10 feet apart and 4to 8 feet apart in 
the row, according to the fertility ‘of. 
the land and the supply of moisture. 
The seedlings are easily transplanted if 
proper precautions are taken. The work 
should preferably be performed on a 
cloudy day or late in the afternoon. 
Where a few plants are desired for 
home use only it will be found advant- 
ageous to sow a few seeds where the 
plants are to remain permanently and 
when the plants are well developed to 
thin out to one plant toa hill. 


Experiments with different fertilizers 
have been started at the Subtropical 
Laboratory, but have not been carried 
on for a sufficiently long time to indicate 
the best form in which the fertilizer 
should be applied. Meantime, a formula 
of nitrogen, 4 per cent; potash, 7 per 
cent., and phosphoric acid, 6 per cent., 
has given good results. One-third of the 
actual ammonia is derived from nitrate 
of soda and the other two-thirds from 
dried blood. The sources of potash and 
phosphoric acid are muriate of potash 
and acid phosphate, respectively. 


The fertilizer should be applied at the 
rate of from 1,000 to 2,000 pounds to the 
acre, according to the fertility of the 
land. On lands rich in ammonia the 
nitrogenous elements should be greatly 
reduced. Itshould be understood that 
this applies to Florida soils and condi- 
tions. The amount, and possibly the 
formula, would probably have to be 
modified in other sections. In the sandy 
and leachy soils of Florida it will be 
found advantageous to make several 
small applications instead of applying 
the total quantity at the time of plant- 
ing. No cultivation is necessary, except 
to stir in.the fertilizer and to keep down 
the weeds while the plants are small. 
When the ground is well shaded by the 
plant cultivation may be _ discon- 
tinued. 


te 
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YIELD. 


During 1906 experiments were well 
under way toascertain the total yield 
of the roselle plant, but a hurricane in 
October inflicted so much damage on the 
plants in the experimental area that 
aecurate data were unobtainable. Hen- 
ricksen* quotes the yield as four pounds 
of fruit to each plant, averaging. two 
pounds of calyces, the useful part, and 
adds, ‘‘ Plants observed at Pueblo Viejo 
in sandy loam were estimated to yield 
double that amount.” 


HARVESTING AND MARKETING THE 
CALYCES. 


In less than three weeks from the time 
of flowering, the calyces are ready for 
picking. In South Florida the first 
fruit is gathered about the middle of 
November. 


It has been already pointed out how 
the yield may be largely increased by 
picking—going over the field every few 
days to pick the full-grown calyces, 
which will force the plant to send out 
new flower buds. By these repeated 
picking the plants are forced_to fruit 
continuously until late in February, 
whereas otherwise they would cease to 
bear in December. Moreover, the calyces 
are more brittle and more easily broken 
from the plants while young and tender, 
and in the manufacture of jelly make a 
lighter red and a more transparent 
product than those from the more 
mature fruit. On poor land it would be 
of advantage to makea small application 
of tertilizer to the plants in December, 


The fruit is seen at present in loca! 
markets only and is sold by the quart. 
Its excellent quality for making a sauce 
so closely imitating in flavour the cran- 
berry as to deceive the very elect are not 
well known by the public, or it would be 
a formidable rival in the south to that 
fruit, on which transportation charges 
are necessarily high owing tothe great 
distance it must be transported. The 
crisp and juicy appearance of the roselle 
is diminished by being too long in the 
hands of the dealer, but this does not 
indicate deterioration of its useful 
qualities. 


COMPOSITION AND USES OF THE FRUIT. 


In the roselle itis the large, reddish, 
fleshly calyces surrounding the seed pod 
that are used for food. As already 
stated, a considerable industry has lately 
been developed in Queensland, where the 
fruit is made into jam and exported. 
There is no reason why a similar indus- 
try should not grow up in the United 
States. The usefulness of the roselle as 


* Bul, 171, Office of Experiment Stations, p, 38. 
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a. substitute for cranberry sauce has 
been emphasized already, and its qual- 
ities for making jelly are unexcelled. In 
the United States it would probably 
become of greatest importance in the 
manufacture of jelly. 


An analysis of the calyx was made by 
the food laboratory of the Bureau of the 
Chemistry, which at the same time 
made an analysis of the cranberry for 
comparison, the uses of the two fruits 
being sosimilar. It will be seen from 
these analyses (see table below) that the 
constituents of the two fruits occur in 
nearly the same proportions, practically 
the only difference being that traces of 
benzoic acid in some form are present in 
the cranberry, while absent from the 
roselle. 


COMPARATIVE ANALYSES OF THE, COMPO- 
SITION OF THE ROSELLE AND THE 
CRANBERRY.* 


Roselle. Cranberry. 
Per cent. Per cent. 


Wa fete .. 88°91 88°53 
Solids .. 11°09 11°47 
Ash “89 °25 
Mare (insoluble matter) 6°67 4°60 
Acid (as malic) see 2°77 2°74 
Reducing sugarasinvert °33 1:90 
Sucrose ... Ae 03 10 
Benzoic acid Absent Present 
Starch wu) 


In preparing for cooking, take the pod 
between the thumb and forefinger of 
the left hand, stem end up; cut off the 
stem and the basal end of the calyx to 
where the seed pod is united with the 
calyx, when a slight pressure with the 
fingers holding the pod will force out 
the seed pod. After preparing in this 
way, the calyx may be used for making 
sauce, jam, and transparent, bright red 
jelly. Many other dishes will suggest 
themselves to the thrifty housewife. The 
calyces may also be separated from the 
seed pods and dried in the sun or in an 
evaporator, and are in this form, accord- 
ing to Mr. O. &. Cook,t occasionally seen 
in the markets of the tropics. The juice 
of the calyces could probably be boiled 
to a syrup and used as a flavouring 
extract at soda fountains, and the fruit 
might also be used in colouring jellies, 
jams, or similar products as a substitute 


* Weight of fruit of roselle, 6:11 grams; cran- 
berry, 094 gram. Percentage of edible portion: 
Roselle, consisting of calyx minus the portion of its 
base which is cut away in removing the seed pods, 
50 22; cranberry, 100. 


+ Contributions from United States National Her- 
barium, Vol. VIII, pt. 2, p. 160, 


Edible Products. 316 


for coal-tar dyes where a bright red 
colour is desired.” 


USES OF THE PLANT FOR FIBRE. 


While this paper has been prepared 
primarily with reference to the utiliza- 
tion of the fruit of the roselle, the plant 
is, as previously stated, grown in India 
for its fibre, which is usedin the manu- 
facture of cordage and coarser textile 
products. Considered from this stand- 
point, the plant without further breed- 
ing could be cultivated over a Jarge area 
in the Southern States, as the crop would 
be harvested before it was damaged by 
early frosts. On account of the vigour 
of the plant and its easy cultivation it is 
well worth a trial with this end in view. 
‘Hor this purpose the crop is cut while 
in flower, dried, made into bundles and 
soaked in water for fifteen or twenty 
days. Itis then possible to wash outa 
strong silky fibre known in commerce as 
roselle hemp, considered by some to be 
the equal of jute. The leaves are sonie- 
times used as asalad and theseeds are 
supposed to have medicinal properties. 
They are also fed to cattle and poultry.” + 


BREEDING, 


The roselle is an annual, and con- 
sequently seed must be saved every 
autumn for planting the next spring. To 
improve the strain the grower should go 
over his field repeatedly when the fruit 
is setting and tag such plants as combine 
great vigour with large bearing capacity 
and have calyces large and well formed, 
To obtain the best results in a com- 
paratively short time it would be ex- 

edient to bag and hand-pollinat the 

owers. When the seed pods turn yellow 
they should be gathered from time to 
time and dried, after which they are 
easily thrashed out. Keep the seed ina 
dry place secure from moths and rats. 


During a long period of cultivation 
nearly all of our vegetables have become 
so domesticated that they may be forced 
to grow and produce at will where 
frostless conditions prevail; hence we 
have fresh tomatoes, egg-plants, ete., in 
wind winter inthe South. The roselle 
not having had this advantage, can at 
present be cultivated only where frost is 
unknown or nearly so, as its growing 

eriod is very long and its blooming and 
fruiting season extends late in the year. 


* After this bulletin was prepared the writer was 
informed by Mr, W. W. Tracy, sr., of the Bureau of 
Plant Industry, that he, together with Mr, Coulter, 
made jelly from the small and tender branches 
several years ago. He adds, that the leaves were 
picked off before boiling the stems. 


+ Contributions from the United States National 
Herbarium, Vol. VIII. Pt. II., p. 159. 
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Should it, however, be found desirable 
to grow the plant in temperate climates, 
there is no reason to doubt that the 
roselle would adapt itself to shorter 
summers. Its near relative, Sea Island 
cotton, isa striking illustration of how 
a plant may adapt itself to entirely new 
conditions, and the following quotations 
from Dr. H. J. Webber are, in this in- 
stance, of timely interest :— 


According to tradition and the reports 


of growers, Sea Island cotton when first . 


introduced into this country from the 
West Indies was a perennial unsuited 
to the duration of the seasons of the 
latitudes of the Sea Islands off South 
Carolina and Georgia, where is seldom 
matured fruit. However, through the 
selection of seed from early maturing 
individual plants and through better 
methods of culture, there has developed 
an improved race which now seems to be 
thoroughly adapted to the conditions of 
growth in the regions referred to. 
Furthermore, under the continuous 
and rigorous selection to which the 
plants have been subjected, the fibre has 
gradually improved, and now that 
produced along the coast and on the 
islands lying off South Carolina and 
Georgia is considered superior to that 
grown inany part of the world. The 
custom of carefully selecting the seed 
has grown with the industry, and may 
be said to be inseparable from it, and it 
is only by such careful selection that the 
staple can be kept up to its present 
superior excellence. Several different 
strains have been developed, and are 


-maintained by different growers select- 


ing with differentidealsin view. .. . This 
method and similar ones employed by 
numerous other growers are applicable, 
with slight variations, to most of our 
common crops, such as corn, wheat, 
etc.” 


About 1,785 seeds of this cotton were 
brought to Georgia from the Bahamas. 
Notwithstanding the good care they 
received and the mild winter, the plants 
were killed down, but they came up 
again from the roots, and with’this start 
succeeded in ripening afew seeds before 
the first frost in the fall. The earliest 
of these seeds were sown in turn, and by 
continuing this process of selection the 
flowering period became earlier and 
earlier, until now the plants ripen a large 
portion of their seeds before frost, even 
along the coast of Carolinas. Besides 
striving to obtain earlier maturing sorts, 
very careful selection has for years been 
made with a view to increasing the 
length, fineness, and strength of the 


* Yearbook, Department of Agriculture, 1898, 
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staple. Theselection is regularly practis- 
ed by all intelligent growers, and to-day 
it may be regarded as one of the neces- 
sary cultural methods. Every year a 
special patch of cotton is grown from 
selected seed; the plants in this patch 
_ are examined very carefully and the seed 
of the best individuals retained for plant- 
ing a similar patch next year, the seeds 
of the remaining plants being used to 
plant the general crop. Under such con- 
tinuous and rigorous selection the length 
and fineness of the fibre have gradually 
increased until it is reeognized as superior 
to that grown anywhere else in the 
world and commands the highest price 
in the market.* 


With the objectin mind of breeding 
an early-ripening variety of the roselle, 
the breeder might find it expedient to 

‘harvest some of the seed before it is fully 
mature, as it has been shown that plants 
from green seeds—tomatoes, for in- 
stance—have a tendency to mature fruit 
earlier than plants from ripe seeds. 


FUNGOUS DISEASES AND INSECT ENEMIES. 


The only disease that has so far been. 


noted on the roselle is a mildew (Oidium 
sp.) which attacks all parts of the 
plants above ground, and under favour- 
able conditions appears capable of doing 
considerable damage in discolouring the 
fruit and in lessening the vitality of the 
plant. Where its presence was noted, 
however, the greater part of the crop 
was gathered before the mildew made 
its appearance, making the loss of fruit 
comparatively small. Experiments have 
not been made to finda remedy, but 
sulphuring the plants would probably 
be found to be effective. Bordeaux 
mixture would without donbt prove 
efficacious, but would also in all prob- 
ability tend to discolor the manu- 
factured product. 


The most serious enemy of the roselle 
is the root-knot nematode (Heterodera 
radicicola). A cheap and_ effective 
remedy for this pest has not been found, 
and infested Jand should not be planted 
with the roselle. 


The soft scale (Coccus hesperidum) has 
been noted on the roselle, but has not 
yet assumed the character of a pest. Its 
activity is restricted to the stem and 
lateral branches close to the ground. 
The scale is distributed by a small 
black ant. 


The cotton stainer (Dysdercus suturel- 
lus) has been observed on the plants in 
limited numbers, but does not appear to 
be injurious. 


* Yearbook, Department of Agriculture, 1899, 
p. 490. 
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The yellow aphis (Aphis gossypii) has 
been known todo considerable damage on 
individual plants by attacking the leaves 
and flower buds and causing the calyces 
to drop. It has not, te the knowledge 
of the writer, appeared as a serious pest. 
Remedies for this species, better known 
as the melon or cotton aphis, are con- 
sidered in Circular No. 80 of the Bureau 
of Entomology of this Department. 

SUMMARY. 

The roselle is an annual from the Old 
World Tropics. 

It is extremely sensitive to frosts,’and 
can at present be grown for its fruit only 
in_ tropical and subtropical countries. 

Being easily cultivated when the 
climate is favourable, the roselle should 
be in the garden of every family, and on 
account of its excellent qualities for 
making jellies, jams, etc., itis certain to 
become an important plant in the manu- 
facture of those products. 


The young stems also make good’jelly. 
For such use the plant can ae grown 
almost any where in the North or South. 

By proper methods of breeding it is 
possible to obtain strains with larger 
calyces. Probably earlier bearing'races 
can also be obtained by careful selection 
Dane hioneae Poeun plants.— JU. s, 

Jepartment o griculture, Far : 
Bulletin, October 24, 1907. a 


CACAO IN ECUADOR. 

The September number of the Mexican 
Investor contains the following parti- 
culars with regard to the production 
of cacao in Eucador :— 


The principal product of Eucador is 
cacao, of which it furnishes nearly one- 
fifth of the world's production, which is 
now estimated at 300,000,000 Ib. 


The cacao tree grows on the warm 
lowlands and in the valleys tributary 
to the coast. The valleys adjacent to 
Guayaquil produce the greatest quan- 
tity of any district inthe world. In 
1900 there .were 4,827 cacao plantations 
or farms in Ecuador, with a total of 
58,551,142 trees. The yearly production in 
pounds was: In 1900, 41.184,000 ; in 1901 
51,311,000; in 1902, 58,621,300; ‘in 1903” 
49,921,300; in 1904, 61,839,000: in 1905. 
47,225,400 ; and in 1906, 51,690,500. 


_ Guayaquil cacao has special character- 
istics of its own, both in shape and in 
aroma, and is easily distinguished from 
the cacao of other districts. The lower 
grades are very strong and coarse in 
flavour, while the better grades contain 
a large percentage of theobroma, making 
them more valuable. Here the cacao is 
divided into two classes, viz., up river 
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(arriba) and down river (abajo); to the 
latter class belong the grades known as 
Machala, Balao, Naranjal, and Tenguel. 


The cacao coming from the _ planta- 
tions situated in the up-river district is 
far superior and always sells at higher 
prices. 

Nhe value of the annual exports of 
Eueador, in round numbers, amount to 
$8,000,000, two-thirds of which is cacao. 
The planting and cultivation of the 
cacao tree is being carried on more 
extensively every year, as it is the 
general opinion that the article has a 
splendid future, and that the present 
production is not sufficient to meet the 
growing demand for consumption.—The 
Agricultural News, Vol. VI, No, 144, 
November 2, 1907. 


TEA IN FRENCH INDO-CHINA. 


By M. DYBOWSKI, ABSTRACTED BY 
J. C. WILLIS. 
M. Dybowski begins by remarking 
that the consumption of tea in France 
is rapidly growing, and that French 
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colonies should help in the supply. Th 
export from Indo-China was 168,00 
kilos in 1903 and 327,000 kilos (720,000 lbs.) 
in 1904, whilethe consumption in France 
for the corresponding years was 1,020,500 
and 1,109,600 kilos. 


Indo-Chinese tea is as yet all used in 
blending with coarser grades, its good 
points being in its aroma, its stimulating 
qualities, and small amount of astrin- 
gents. 


A comparison of analyses of this and 
of Ceylon tea shows :—- 


Indo-China Tea. Ceylon Tea 

a AS : dp 

SBE Seas owners 

£ 3 | 

a OB as 

Caffein 2°82 2°34 2°40 2°24 2:04 230 

Tannin 0'209 0:255 0:255 0-558 0:488 0-488 
Dry 


matter 89°28 88°60 88°55 90°28 8950 89-73 


These analyses show a superior caffein 
content, and a reduced quantity of 
tannin. 


APRIL 1908.] 


319 


OILS AND FATS. 


CITRONELLA OIL. 


The prices of this important oil have 
now for some months been moving 
slowly downwards, and at this moment 
have already arrived at ls. 5d. per lb. 
c.i.f,, whereas early in April the tendency 
was still extremely firm, and no oil could 
be bought below Is. 10d., owing (it was 
said) to very short supplies which scarcely 
sufficed for carrying out previous con- 
tracts, the prices went down a few weeks 
afterwards to ls. 9d., and since then have 
fallen without intermission. The export- 
figures for January to September are as 
follows :— 


1906 .. 771,416 lbs. 
1907 ives,  S00;820' |, 


According to these, an excess of 84,410 
lbs. as compared with the previous year 
has now to be recorded. nder normal 
conditions such a surplus would hardly 
depress the market, but in the present 
year the situation is in so far abnormal, 
that the soap industry, particularly in 
the United Kingdom, has purchased less 
than Jast year, which has led to an accu- 
mulation of stocks in the European 
markets. 


As a consequence the general ten- 
dency is weak, and in spite of the ap- 
proach of the monsoon, which will inter- 
rupt the distilling season, we consider 
cheaper prices not atall impossible. It 
has lately become more difficult to form 
an opinion on the probable movement 
of the prices owing to the fact that in 
the last few years the bulk of the trade in 


‘citronella oil in Ceylon has become con- 


centrated in the hands of three impor- 
tant native traders, who work almost 
exclusively with the export firms at 
Galle. If these three traders should 
work together, it would, of course, under 
favourable conditions be possible to 
keep up the prices artificially. 


Induced by the high prices which, as 
already reported by us, were due to the 
speculative action of one firm, a large 
number of planters in Java have again 
taken up the distillation, and the sources 
supplying Java citronella oil, which had 
given out long since, have recently 
again commenced to flow. As long as 
the consumers are able to absorb the 
supplies straight away, a fall in the 
prices is out of the question, but signs 
are not wanting that it is found a diffi- 
cult matter to interest buyers in forward 
shipment at the present quotations. 


It_ may engage the attention of our 
readers to learn that a factory has re- 
cently been established in Java, which is 
intended to work up the grassy residues 
resulting from the citronella oil distil- 
lation, into paper. Some ten years ago 
we already occupied ourselves tho- 
roughly with the question of this utili- 
sation, and we are pleased to know that 
itmay now be reasonably expected to 
see the idea carried into practice.—Semi- 
Annuat Report of Schimmel & Co., Octo- 
ber, 1907. 


THE KUS-KUS ROOT. 


The plant has been used medicinally 
for Asiatic cholera. Its taste and smell 
are due to an ethereal oil termed in 
pharmacy “Oleum ether’ Vetiveriz.” 
This is used in perfumery in India, and 
also in Hurope. The oil occurs princi- 
pally in resinous material lying in a 
layer of cells just internal to the endo- 
dermis, and also in the parenchymatous 
cells forming the septa of the cortex. 
In many vessels and _ broken-down 
groups of cells, it occurs as a yellowish- 
brown mass, which when treated with 
alkalies resolves itself into drops of an 
oily resinous substance. The ethereal 
oil is steam-distilled from roots which 
have previously been macerated in 
water. 


_ The yield of ethereal oil is from 0°4 to 
0'9 per cent. The specific gravity of the 
oil is 1°02 to 1°03 per cent. It is soluble 
in 80 per cent. alcohol. Theoil is very 
thick and tenacious, varying in colour 
from green to straw-yellow, yellowish 
brown and dark brown. In India the 
long adventitious roots are used for 
making mats, and are also ground into 
powder whichis placed among clothes 
to prevent attacks of moths, etc.—Agri- 
cultural News, Vol. VI., No. 146, Novem- 
ber 30, 1907. 


SESAMUM IN BURMA. 


Next to paddy the most important 
crop in Burma is sesamum, commonly 
known as til or gingelly. Sesamum is 
essentially a wet weather crop, but it 
can be cultivated wherever the plantain 
thrives, and as a matter of fact the crop 
is grown in almost every district in the 
province, the largest areas under se- 
samum being met with in the dry zone. 
As a cold weather crop it may be grown 
on low, moist soils, in districts where 
there is a heavy dew, but here the yield 
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is not so great. Having selected a piece 
of highland of a light, sandy nature on 
which water will not stagnate during 
the monsoons, all the growth should be 
cut and burnt and the land should then 
be well ploughed once in the month of 
April. The field should then be dressed 
with refuse, cow-dung, silt from creeks 
or tanks, and after the first showers in 
May it must be ploughed twice and all 
clods well broken by means of a kyan, 
an implement used in husbandry to level 
the ground; then harrowed until the 
field is well levelled and broken to a fine 
tilth. ‘Then a five-teeth harrow is taken, 
two-teeth knocked off leaving only the 
end and middle ones, and the harrow 
run straight across the field. Where, 
however, the field slopes the furrows 
are run inthe dicection of the slopes so 
that the water may easily drain off. 
The field is now marked in furrows 
about a cubit apart and is ready for the 
reception of seeds. As soon as the rains 
set in the seeds should be dibbled in the 
furrows as near as possible, say about 
one cubit apart, and covered lightly 
with alittle earth. Care should be exer- 
cised in selecting only the best seeds; 
seeds of a bright, brownish black colour 
and well formed are the _ best, and 
if the eight ribbed kind is procurable 
this should be selected for sowing 
as its yield is much higher. Nothing 
further is needed till the plants are 
about six inches high when weeding 
should be done withahoe. All blanks 
should now be filled up, and plants that 
are too close together should be pulled 
up in order to make the yield even. 
Beyond keeping the ground well weeded 
no further operations are needed till the 
crop is gathered. As soon as the pods 
begin to turn yellow the crop should 
be cut, as once the pods dry the 
seeds will drop and portion of the 
cropis lost. The plants are cut with 
about a cubit of the stalk and heaped 
upon a mat under shelter for two or 
three days until they are slightly fer- 
mented when they are put out in the 
sun, pods upwards, against a bamboo 
raised afoot from the ground, and as 
the pods dry and open the seeds should 
be shaken intoa basket. This operation 
is repeated till all the seeds have been 
removed from the pods and the seeds 
are gathered, dried from the sun fora 
day and well cleaned. The quantity of 
seeds required tosow anacre of land is 
three viss, while the yield is from 20 to 
30 baskets, 7%.e., from 80 to 120 fold, in the 
proportion to the care and attention 
bestowed on the cultivation, Well-grown 
black seeds fetch Rs. 4 a basket, and as 
one pair of bullocks is sufficient to work 
and cultivate the paddy-fields besides, 
for paddy,is sown after tthe sesamum 
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isin the ground, a net profit of about 
Rs. 100 per acre can easily be calculated 
on. 


To show the importance of the crop to 
this province the following statistics 
showing the acreage under sesamum 
during the six agricultural years ended 
1906-07 may be quoted: 1901-02, 825,888 
acres; 1902-08, 968,505 acres; 1903-94, 
993,679 acres; 1994-05, 1,036,678 acres; 
1905-06, 929,122 acres ; 1906-07, 950,531 acres. 
There are two distinct sesamum har- 
vests, that of the early sesamum or 
hnangyin or hnanange and that of the 
late sesamum or hnangyi, ‘the former 
being more generally grown. The latter 
is sown towards the close of the rainy 
season after the paddy harvest and 
reaped during the cold weather, and is 
hence practically only about 24 months 
in the ground, while the hnyangyin, 
which is gathered during the rains, isa 
six-month plant. The plants, when 
mature, range in height from two to 
five feet and bear white floweérs. Sesa- 
mum is cultivated for the sake of the 
seed which yields an oil much affected 
by the Burmese in cooking. Oil presses 
on the  pestle-and-mortar principle, 
usually worked by bullocks, are common 
in most villages where sesamum is 
grown, The yield of oil varies greatly 
according to the kind of cropsown. In 
Tharrawaddy a basket of seeds of the 
hill variety when expressed produces 
six viss of oil against tive viss produced 
by the variety grown in the plains, 
while in Tavoy a basket of hnangyi, 
grown in taungyas yields 74 viss of oil 
compared with a yield of Y viss from 
hnanage, but the average yield of a 
basket of hnangyi and hnangyin may be 
taken five viss and four viss respect- 
ively. Calculating on this basis and 
taking the average yield per acre as 25 
baskets, the quantity of oil that would 
be expressed trom the produce of 950,000 
acres works out to about 48,374,720 
gallons. Itis curious, notwithstanding 
this fact, that quantities of both seed 
and oil are annually imported into 
Burma, which greatly exceed in amount 
the exports.—Indian Agriculturist, Vol. 
XXXILL., No. 1, Jan. 1, 1908. 


SUGAR AS FOOD. 


The London Lancet, a well-known 
medicai authority, says: ‘‘It seems in- 
conceivable that the bountifulness with 
which the world is supplied with sugar 
should mean anything else than that it 
is designed for human food. Sugar is 
one of the most powerful foods which we 
possess aS it is the cheapest, orat any 
rate one of the cheapest. In muscular 
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labour no food appears to be able to give 
the same powers of endurance as sugar ; 
and comparative practical experiments 
have shown without the least doubt that 
the hard physical worker, the athlete or 
the soldieron the march is much more 
equal to the physical strain placed upon 
him when he has had included in his diet 
a liberal allowance of sugar than when 
sugaris denied t> him. Trophies, prizes 
and cups have undoubtedly been won on 
a diet in which sugar was intentionally a 
notable constituent. It has even been 
said that sugar may decide a battle, and 
that jam, after all, is something more 
than a mere sweetmeat to the soldier. 


“The fact that sugar is a powerful 
‘muscle food’ accounts probably for the 
disfavour into which it falls, fora com- 
paratively small quantity amounts to an 
excess, and excess is always inimical to 
the easy working of the digestive pro- 
eesses. <A strong solution of sugar is 
irritating to the tissues, will set up 
superficial inflammation and may pro- 
duce a form of eczema. It is well known 
that an excessive diet of sugar irritates 
the mucous membrane of the stomach and 
encourages the production of mucous and 
of a highly acid gastric juice. 

“The ingestion of much sugar spoils 
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the appetite. Children who have been 
tempted to overindulge in ‘lollipops’ 
between regular eating times do not 
want their ordinary meal. The school- 
boy spoils his dinner by eating too many 
sweet things before that meal. An over- 
indulgence in sweet liqueurs, in sweet 
ices and in ‘crystallized’ fruits after 
retards the digestion of the meal. 


“Sugar satiates;it is a concentrated 
food. When sugar does harm, therefore, 
it is invariably due to excess. Taken in 
small quantities and distributed over the 
daily food intakes, sugar contributes 
most usefully in health to the supply of 
energy required by the body. In certain 
diseases, of course, the presence of sugar 
in the diet is plainly undesirable. 
Generally speaking, however, there is 2 
prejudice against sugar which is not 
justified by physiological reasoning—at 
all events, when it is eaten in moder- 
ation; and itis a curious fact that the 
man who practically abstains from sugar, 
or reduces his diet to one almost free 
from carbohydrates in favour of protein 
foods such as meat, often shows feeble 


muscular energy and an _ indifferent 
capacity for physical endurance.”— 
Bradstreets.—Lowisiana Planter and 


Sugar Manufacturer, Vol. XL., No. 6. 
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DRUGS AND MEDICINAL PLANTS. 


HINTS FOR TOBACCO GROWERS. 


By C. DRIEBERG. 


The following notes which should 
prove useful to all cultivators of tobacco 
are chiefly based upon a very practical 
bulletin issued by the Agricultural 
Bureau of the Philippines, and will be 
embodied in a leaflet to be issued in 
English, Sinhalese and Tamil : — 


Soit.—A fine sedimentary or alluvial 
soil is calculated to raise the best to- 
bacco. A rich dark soil containing a 
good deal of lime produces a rank 
growth and dark leaf ;a light sandy soil 
as arule produces a thin and small leaf 
of light colour. Trifling differences in 
soil show marked influence on the 
quality of leaf. Soil preparation should 
be thorough. 


MANURE.—Tobacco rapidly exhausts a 
soil, Nitrogen is best supplied by a 
leguminous crop such as cow pea, green 
gram, etc., which should be grown on 
the land and ploughed in. Tobacco 
stalks which contain about 3°5 per cent. 
potash should, if possible, always be 
returned to the soil. 


The following mixture is recom- 
mended :—Coconut poonac seven parts: 
double supherphosphate of lime one 
part, tobacco stems and waste twelve 
parts. This should be applied at the 
rate of about 15 cwts. per acre. Where 
tobacco stalks etc. are not available the 
potash is best applied in the form of 
sulphate. Kainit and chloride of potash 
(as well as common salt) are not recom- 
mended as they produce a leaf that does 
not burn freely owing to the chlorine 
they contain. 


SEED.—There should be two or three 
nurseries sown at intervals of 15 days. 
The seedlings should be brought to a 
very vigorous condition before trans- 
planting. Always ‘“‘ burn” when prepar- 
inganursery. The young plants like the 
ash, which keeps them free from fun- 
goid diseases. To keepants from attack- 
ing seed when sown, mix the seed with 
corn meal, one ounce seed to one pound 
meal. The meal will occupy the ants 
till germination of the seed when it 
loses its sweetness. After sowing, the 
soil should be pressed down with a 
heavy plant or light roller, and covered 
with bamboo brush to prevent splash- 
ings when rain comes. 


DISTANCE OF PLANTING.—This is a very 
important matter. Distance will depend 
on nature of soil and the purpose for 
which the leaf is required. By planting 


close and giving attention to cultivation 
of the soil and to manuring so that the 
lower and middle leaf leaves tearing 
shade, each other, or thin leaf free from 
heavy veins, which when cured properly 
should be lustous and elastic is produced. 
This result is brought about generally 
at the expense of flavour which, how- 
ever, ig not of any importance in the 
case of a wrapper for which such leaves 
are essential. 


For filler tobacco the distance would 
be greater. For instance, while tobacco 
for wrapping might be planted as close 
as 24 feet each way, filler tobacco being 
on average placed 3; feet each way, or 
at the rate of 3,850 plants per acre. 


CULTIVATION.—Soil preparation should 
be very thorough and after cultivation 
should be perfectly clean, so that con- 
tinuous tillage is necessay. Where, as 
in Ceylon, tobacco gardens are not very 
large, the Planet Junior type of cultiva- 
tion for hand power will be found in- 
valuable. ‘Tobacco, being a _ shallow- 
rested plant, takes the bulk of its 
nourishment from the top layer of soil, 
so that frequent shallow cultivation is 
necessary to keep the moisture near the 
surface in dry weather. 


Insect ENEMIES.—To keep the tobacco 
worm in check, it is reeommended that 
an occasional plant of datura should be 
planted out with the tobacco. A few 
drops of honey or syrup poisoned with 
cobalt and placed in the tubes of the 
flowers attracts and kills the dusk-flying 
moth in great numbers before they 
deposit their eggs. 


TopPING.—This is a very important 
operation. Speaking generally, topping 
should be done in inverse ratio to the 
vigour of the plant, 7.e., a weak spindly 
plant tree should be cut heavily 
back, so that all its strength may be 
circulated in the production of a few 
(say 6) good leaves; while on the other 
hand a strong robust plant will merely 
require the tip to be pinched, so that it 
may perfect almost all its (say a dozen) 
leaves. The plant which carries many 
leaves will generally produce thin and 
elastic leaves, while heavy topping as a 
rule induces large coarse heavy veined 
leaves full of essential oil and resin. The 
finest tobacco is produced by topping and 
suckering, 1.e., at the time of topping any 
sucker starting from the lower stem is 
cut back and the lowest two or three 
leaves also removed. ‘The removal of 
these latter as well as the top suckers 
concentrates the growth on the central 
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8 or 10 leaves which produce the highest 
quality of tobacco. When these ripen, 
however, one or two suckers might be 
permitted to start from the bottom so 
as to furnish a second crop, which if 
treated and fertilized like the original 
plant yield a valuable aftermath. 


Harvest.—The removal of only ripe 
leaves, though troublesome, yields the 
best results. A ripe leaf could be easily 
recognised by the trained eye. If the 
leaf be pinched on the mid-rib folded 
back, it should crack instead of bending. 
Rarely more than two or three leaves 
are ready to cut for a stalk at one time. 
The leaves from different cuttings should 
be kept separate. 


CURING AND FERMENTING.—Tobacco 
must be dried slowly, and to this end 
they should be hung in quantity close 
together on poles in a roomy drying 
shed, the position of the leaves being 
reversed so as to produce a_ uniform 
result. After this process’ of curing 
must come fermenting. If properly 
carried out it is often possible to eli- 
minate many of the worst qualities from 
a rank coarse tobacco by careful atten- 
tion to fermentation. It is important 
that leaves in the same state of dryness 
should be fermented together, The com- 
mon practice of piling the leaves in heaps 
of two or morefeet thick is to be recom- 
mended. <A thermometer will at once 
indicate a rise of temperature above 
which the heap should be broken up anda 
fresh heap formed with the centre leaves 
outside. Experienced men can say if 
there is too much heat by merely plung- 
ing the hand into the centre. A perfect 
fermentation will develop colour, gloss, 
flavour, etc. Two or three fermentations 
are to be recommended. The mixing of 
dry aud damp tobacco will spoil the 
whole mass. 


SEED.—To get good seed protect the 
flowers of selected trees from cross ferti- 
lization by means of paper bags. To 
preserve seed mix with five times its 
bulk of powdered charcoal and put it in 
a tightly corked bottle. 


DIsEASES.—To complete these notes on 
tobacco, the following extracts are taken 
from a Circular on Tobacco Disease by 
Mr. T. Petch, Government Mycologist :— 


Root DiskAsgé.—This disease is known 
as palwppu (Tamil), and is naively des- 
cribed by the cultivator as ‘‘ sudden and 
premature ripening.” It is certainly 
sudden, and, from this point of view, 
premature. The stem becomes discolour- 
ed at the base, and all the leaves dry up. 
The disease spreads to the surrounding 
plants, killing them out in patches all 
over the field. Frequently white ants 
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attack the dying stem and eat away the 
diseased parts. The distribution of the 
diseases shows that it is caused by a 
root fungus, and this is confirmed by 
microscopic examination. Treatment.— 
The diseased plants must be uprooted 
and ourned, and the places where they 
are grown should beforked over with a 
liberal dose of quicklime. 


LEAF DISEASE.—Two kinds of “spot” 
diseases (pwlli) are distinguished by the 
growers, but they do not consider them 
very serious. In one form the spots are 
brownand dry and sometimes zoned. The 
fungus on these is Cercospora. A similar 
fungus has been named Cercospora 
nicotianoe in America, and Racibroski 
decided that the Javan species was the 
same, but the latter has recently been 
named C. rasiborskii on the ground that 
the spores are twice as long. Spores of 
Ceylon specimens developed ina tin are 
half as long again as the Javan form, 
but all these ditferences are merely 
accidents of development, and the fungus 
is most probably the same in all cases. 
In the other form of pulli the spots are 
white. I have not yet been able to 
determine whether they are caused by a 
different tungus. Treatment.—Bordeaux 
mixture, copper carbonate, or sulphur 
has been recommended for this disease 
in America, but there are obvious 
objections to the use of these. The 
use of potash fertilizers has also been 
advocated. 


** AsH.”—‘* The worst form of all 
enemies to tobacco is the disease called 
‘ash’ (alwor sambal) which attacks the 
plant from the lowest leaf and works its 
way upwards. The leaves are totally 
covered witha white substance like ash, 
and hence its name. The leaves attack- 
ed by this disease become quite dry, and 
retain their white ashy deposit even in 
the cured state.”—(C. Rasanayagam.) 
This disease is caused by one of the 
‘‘mildews,” the group of fungi which 
includes the worst parasites of the 
hop and the grape vine. Treatment.— 
Sulphur is the recognised and proved 
remedy for all the mildews. But it is 
scarcely possible to apply this to the 
tobacco leaf, if the leaf is to be used for 
smoking afterwards. The ‘‘ash” grows 
on Cassia tora (Peti-tora S.,;Vaddu takari 
T.), C. occidentalis (Peni-tora S., Ponnan 
takri T.), Tephrosia villosa (Bupila S.), 
Huphorbia hirta (BudadakiriyaS., Palavi 
T.), seediing tamarind (Siyambala S., 
Puli T.), tomato, red pumpkin, and 
slightly on Jatropha curcas. The first 
four plants are worst affected, and they 
are all common weeds. Now, it is un- 
likely that the resting fruit occurs in 
tobacco; it probably is formed on one 
of the common weeds which persist 
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throughout the year. Treatment.—The 
tobacco fields should be kept clear of 
weeds. In no other way will it be possi- 
ble to keep tobacco free from ‘‘ ash.” 


CuRLED LEAVES.—These are known as 
suruttal. The edge of the leaf is usually 
curved in towards the under surface, and 
the green portions between the veins 
bulge outas though they had outgrown 
the spaces allotted to them. This crump- 
ling is caused by swellings on the veins ; 
these can be seen on the under-surface 
of the leaves. There seems no reason to 
suppose that these are due to insects or 
fungi. These leaves are quite unsale- 
able, and, therefore, the plants which 
produce them are often kept for seed. 
This practice cannot be too strongly 
condemned. 


Mosaic DIsEASH.—The affected leaves 
are yellowish green in patches, so that 
the leaf is mottled with light and dark 
green. In some cases the form of the 
leaves is altered, and they become strap- 
shaped, about 12 inches long, but only one 
or two inches wide ; these narrow leaves 
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are often yellow with green veins. On 
some leaves the patches are quite white 
and more angular. These three appear- 
ances are known by the growers under 
ditferent names, but they are regarded in 
other countries as only forms of the same 
disease. It has been shown that the 
disease is contagious, but not infectious ; 
it can be transferred hy first handling a 
diseased plant and then a sound one. 
The burning qualities of ‘‘ mosaic” leaves 
are poor ; they burn with a disagreeable, 
penetrating odour, and therefore cannot 
be used for pipe tobacco. Possibly the 
presence of mosaic disease accounts for 
the flavour of Ceylon tobacco ; it must 
be remembered that affected leaves do 
not wither, but are harvested and cured 
with the good ones. Tobacco is free 
from this disease whenit is grownon 
newly-cleared jungle land, but the disease 
always appears after two or three years, 
when the same land has to be used 
again. When mosaic disease makes its 
appearance in a field before topping, 
care should be taken to top all the 
healthy plants before touching the 
diseassd ones. 
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ZAPUPE FIBRE PLANT. 


In continuation of the note published 
in the Kew Bulletin, No. 5, 1906, p. 190, 
the following report by Mr. L. J. Nunn, 
British Vice-Consul at Vera Cruz 
Mexico, which we have received through 
the courtesy of the Under Secretary of 
State for the Colonies, is of considerable 
interest. 


Itis suggested that Zapupe might be 
profitably introduced into the West 
Indies and other tropical colonial 
stations, but at present, unfortunately, 
we are still ignorant of the specitic 
identity of this Agave. 


A small plant, grown from one of the 
bulbils referrea to in the previous note, 
is making good growth in the gardens. 

Letter from the British Vice-Consul, 
Vera Cruz, Mexico, to L. J. Jerome, Hsq., 
His Majesty’s Consul, Mexico. 


Vera Cruz, 20th June, 1907. 


Sir,—In view of the increasing atten- 
tion that is being given to the culti- 
vation of the Zapupe, a fibre-producing 
plant similar in most respects to the 
Henequen or Sisal hemp, the source of 
so much wealth to the planters of 
Yucatan, I have the honour to transmit 
herewith a short report on its cultivation 
and uses, more especially as compared 
with the Sisal, as I believe, from the 
nature of the soilin which it is raised in 
this State, that it might be profitably 
introduced into some of the islands of 
the West Indiesand other parts of the 
Empire within the tropics. 

I have, &c., 
(Signed) L. J. NUNN, 
British Vice-Consul 
THE CULTIVATION AND USES OF THE 
ZAPUPE IN MEXICO. 


Of the many experiments that have 
been made with fibre-producing plants 
to discover one that would equal for 
production and results the Henequen or 
Sisal of Yucatan, all seem to have given 
but little result with the possible excep- 
tion of the Zapupe, to the cultivation 
of which, ina limited way, a consider- 
able degree of attention has been 
devoted vin the State of Vera Cruz 
during he last three or four years. 
Attemdts have been made, as is well 
known, in various parts of the world, 
but more especially in some of the 
islands of the West Indies, to raise Sisal 
or Henequen, but in general these 
attempts have been failures, the con- 
sensus of opinion being that there are 
certain peculiarities in the barren and 
arid plains of Yucatan, which, together 


with climatic conditions, render the 
land unrivalled for the cultivation of 
this particular class of hemp-producer. 
It would seem, however, that in the 
Zapupe a rival to the Henequen or Sisal 
has been discovered, that can be pro- 
duced under equally as economical 
conditions, and which will giveas good 
if not better results under more varied 
conditions of soil and climate. 


Botanists, it would appear, have not 
yet decided on the exact. classification of 
the Zapupe, and although it resembles in 
many points the Henequen, it can only 
be said that they are both of the 
Agave family. 

The first experiments in the cultivation 
of the Zapupe were undertaken in the 
year 1901 or 1902 ona small scale, on some 
Jands cleared for this purpose in the 
Canton of Tuxpan, in the State of Vera 
Cruz, where itis found inits wild state, 
and it is estimated that in the same 
vicinity there are now setout over five 
million plants in various stages of growth. 


The cultivation of the plant requires 
no particular skill nor does it require 
much attention, a point of considerable 
moment in countries where labour is 
secarceandapttobeunreliable. The usual 
methods adopted are to take the young 
shoots when they are buta few inches 
high, cut them clear from the parent plant 
and set them out in carefully prepared 
nurseries, where they are allowed to 
remain from eight to ten months, by 
which time they will have assumed a 
height of from a foot to two feet above 
the ground. At this stage they are then 
transplanted to ordinary lands, all the 
preparation required being to turn the 
ground up with a plough and set the 
young plants in the furrow, banking the 
soil up around them so that they may be 
well covered. One of the reasons for 
this is that when the young plants are 
lifted from the nursery all the roots are 
cut off that part where the roots should 
be resembling more or less the sharp end 
of a tent peg, soclosely are they cut 
down. Asarule, the furrows are run in 
the usual parallel manner, about seven 
feet apart with a distance between each 
plant of about five feet, which would 
give a little over one thousand plants to 
the acre. Between three and four years 
subsequent to transplanting the plant 
will bloom unless pruned, when flower- 
ing will not take place for a matter of 
fifteen years. In order to increase the 
fibre-producing power of the plant, the 
flowering period must be keptin check 
as long as possible. 

At trom four to five years old the cut: 
ting of the leaves can be begun, the plant 
continuing to produce for a term of 


Fibres. 326 


eight to ten years. Cutting takes place 
three times a year, each yield per indivi- 
dual plant being from about twenty-five 
to thirty ieaves, the weight of fibre per 
leaf amounting: to probably not quite 
half an ounce, so that each plant would 
give per year about two and one-half 
pound of fibre. 


From three years and onwards each 
plant will give off anywhere from two to 
a half dozen shoots, and, if allowed to 
flower in its early stage, from the stalk 
which runs up from the centre to a 
height of twelve feet and more, it is 
possible to cut a hundred or more slips, 


Although up tothe present no exten- 
sive plant has been erected for the treat- 
ment of this fibre by machinery, there 
is little doubt as to the confidence in its 
future possessed by those engaged in its 
cultivation, for whereas experiments as 
to the possibility of its uses and produc- 
tion were only begun in 1901, it is safe to 
say that at present there are fully four to 
five thousand acres of ground now cleared 
and set out with four to five million 
plants in various stages of growth. 


The best localities for the cultivation 
of Zapupe are gently sloping plains or 
mountain foothills, with a soil fairly 
rich to poor and of not too porous a 
nature. Drainage must be good, as if 
the plants get set too long in stagnant 
water the roots will rot and in general 
the growth and production of fibre will 
be retarded. As the plant is essentially 
tropical, it is perhaps needless to say that 
its cultivation at any considerable alti- 
tude is an impossibility ; the best results 
in fact will be obtained where the atmo- 
sphere is warm and humid and with but 
slight variations in the temperature. A 
too sandy soil should be avoided as ab- 
sorbing tvo quickly the surface moisture 
on which the shoots, especially from the 
parent plant, are dependent. A clayey 
soil again is equally bad, as it seems to 
cause the roots to double and break in 
their endeavours to spread. 


A rough estimate would show that the 
outlay for tending the young plants in 
the nursery, preparing the ground for 
transplanting, together with cost of the 
plants would be approximately :— 


Shoots per 1,000 


Re aD $35'00 
Sowing and tending in nursery 


per 1,000 ... S06 tee 7°50 
Preparing ground and planting 7°50 
Total $50°00 


Up to the present time the general 
uses to which this fibre has been applied 
have been limited to the making of food 
and game bags, lariats, and a species of 
gunny cloth, but more recent experi- 


ments have demonstrated its adapt- 
ability for working up into rope, and it 
is on this ground that several local com- 
panies have been formed and are pro- 
jected for the raising of this plant on a 
large scale in order to compete with the 
Henequen or Sisal hemp growers of 
Yucatan, in the production of a rope- 
making fibre. 


Comparison between the respective 
merits of Sisal hemp and Zapupe from 
the point of view of the cultivator show 
many points in favour of the latter if, 
as is hoped, the fibre of the Zapupe 
should prove to be equal for commercial 
purposes to that of the Sisal. For ex- 
ample, the rapid growth and develop- 
ment of the Zapupe is quite extraordi- 
nary. In from three to four years, in 
many cases, the plant will have arrived 
at a stage where the gathering or cutting 
of the leaves may be taken in hand 
whereas the Henequen or Sisal takes 
fully six years to arrive at a condition 
of sufficient maturity to permit of the 
cutting of the leaf. 


From the point of view of yield of 
fibre the difference in favour of the 
Zapupe is again very marked, as the 
following data will show :— 


Zapupe. Henequen 
or Sisal. 
Plant ve 1 
Yearly yield of 
leaves 2 90. 25 
Cuttings perannum 3 2 
Weight of fibre per 
leaf ... 1s 3 OZ. 1 02, 
Product is 23 lbs. 13 lbs. 


It will be seen from the foregoing that 
the Zapupe will yield ina year fully a 
third more weight of fibre than can be 
obtained from the Sisal, but un the other 
hand the labour and increased work 
entailed makes it doubtful whether the 
revenue derived from the extra weight 
of fibre produced by the Zapupe would 
not be more than swallowed up by the 
excess occasioned in expenditure. For 
instance, in the Zapupe three cuttings 
per year are necessary. Hight leaves 
have to be culled and carted to the 
decorticating machine. The eighty 
leaves have to be put through the 
scraper three times, and the refuse to be 
removed is equally as great in volume, 


‘whereas with the Henequen or Sisal 


there are only twenty-five leaves per 
plant to handle from the plantation to 
the machine shed, the same results are 
obtained with two scrapings as are pro- 
duced by three in the case of the other 
plant, so that it remains quite a question 
as to whether the larger quantity of 
fibre obtained really does offset the 
increase in ‘expenditure that so 
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much extra labour must entail, and 
scarcity of labour in the hotlands of 
Mexico, especially near the coast, is and 
probably will be tor many years to come 
the most formidable difficulty that the 
planter of this and other produce has to 
contend with. 

It must, however, also be borne in 
mind that the cultivation of the Sisal is 
one to which for the last thirty years 
and more the closest study has been 
given, and every possible experiment 
tried, with the object of inereasing the 
yield and effecting, by improved machin- 
ery, economies in the expenses of treat- 
ment, the result of which has been that 
whilst sale prices have remained at a 
most profitable figure, the cost of pro- 
duction has steadily decreased. 


That there is a bright future for those 
engaged in the production of Zapupe, 
there can be but little doubt, the value 
of the fibre having being proved beyond 
the experimental stage, in addition to 
which it has been shown that it possesses 
both for toughness and tensile strength, 
the necessary qualities to admit of its 
being worked up into‘“‘binder twine,” 
and even more profitable use than its 
manufacture into rope. Asa matter of 
fact, probably over ninety per cent. of 
the Sisal to-day produced and exported 
from the peninsula of Yucatan to the 
United’ States is made _ into ‘‘ binder 
twine,” and even with this there is a 
eonstant demand for other raw materials 
as substitutes. 


It may prove of interest to prospective 
Zapupe planters to learn the gigantic 
strides that have taken place in the pro- 
duction of Sisal during the last twenty- 
five years, which are shown by the 
following table showing the quantities 
and value of the exports of this produce 
trom Yucatan alone. Itis also worthy 
of note that at its lowest selling price 
of three-and-a-half cents Mexican per 
pound (the Mexican cent is about equal 
to one farthing), there was still a margin 
of profit to the planter, whose gains were 
simply notorious throughout the country 
when the maximum price of nineteen- 
and-a-half cents Mexican per pound was 
attained :— 

Number Weight in Total wate 


Years. of Metric oO 
Bales. Tons. He ponts 
1880 112,911 18,179 177,757 
1881 154,730 24,911 272,656 
1882 150,585 24,244 273,655 
1883 202,805 82,651 353,750 
1884 261,137 42,043 347,164 
1885 267,478 43,064 333,481 
1886 242,791 39,089 392,972 
1887 224,865 36,283 589,442 
1888 218,129 35,118 664,125 
1889 252,482 40,641 1,024,369 


327 


Fibres. 
Number Weightin Total value 
Y ars, of Metric of 
Bales Tons. Exports. 
& 

1890 279,907 45,079 523,080 
1891 823,585 52,065 657,168 
1892 363,881 58,584 839,994 
1893 360,857 58,097 846,718 
1894 373,773 61,605 684,817 
1895 383,418 61,729 611,219 
1896 897,163 65,762 726,428 
1897 419,975 70,545 821,869 
1898 418,972 68,834 1,891,807 
1899 445,978 73,190 2,021,124 
1900 499,634 81,098 2,261,603 
1901 517,519 83,191 2,278,345 
1902 528,246 83,993 3,643,279 
1903 590,430 93,058 3,333,115 
1904 606,008 97,205 3, 202.258 
1905 597,289 96,534 2,692,543 
1906 599,568 97,198 2,724,752 


THE SISAL FIBRE INDUSTRY IN 


QUEENSLAND, 


WITH NOTES ON MAURITIUS HEMP, 
MURVA, AND THE MEXICAN 
ZAPUPE FIBRE. 


By A. J. Boyn. 


A very full account of the plant and 
of the methods concerned in its growth 
and the production of the fibre. Weare 
limited by considerations of space to the 
following extracts :— 


Allowing 1,000 plants to the acre, each 
plant at four years gives forty leaves a 
year, of a weight of about1201b. This has 
been shown to be the average weight of 
leaves in Queensland, In Yucatan, the 
weight averages about 1lb. 10 oz. Let 
us take the lesser weight as a basis for 
a calculation of returrs—that is, 50 lb. 
as the weight of forty leaves. Four per 
cent. of this turns into marketable fibre, 
dried and white, or 2 lb. of fibre per 
plant. This gives us 2,000 lbs. to an acre. 
The value of the fibre in the Melbourne 
market is at present (1906) £37 10s. per 
ton, f.o.b., at Brisbane. We will, how- 
ever, take £35 as the market price. An 
allowance for cultivation, preparation, 
baling, and carriage to a Queensland 
port of 40 per cent. on the value of the 
fibre is considerably in excess of the 
truth—40 per cent. on £35is £14, Deduct- 
ing this trom the sale price, the net 
proceeds per acre amount to £21. The 
planter will, however, do well to reckon 
for a first crop upon about half ton of 
fibre per acre; 40 per cent. on the sale 
price, £17 10s., reduces this to £10 10s., 
which represents the net profit per acre. 
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CONSUMPTION OF SISAL FIBRE. 
FLUCTUATION IN PRICES. 

During the eleven years between 1894 
and 1905, the following quantities and 
values of the importations of sisal into 
the United States will show the magni- 
tude of the industry :— 

Market 

Average — prices 

Value. price per for best 
ton. samples. 

£& Gh ISG pre Sens 


748,414 15 9 2 
548,679 11 19 11 


Year. Tons. 


1894 48,468 
1895 47,596 


1896 52,180 682,552 13 111 16 6 8 
1897 63,266 766,946; 12° 2 | (6). 27,18..4 
1898 68,822 1,033,980 14 2 5 384 4 2 
1899 71,898 1,840,275 2518 0 385 8 4 
1900 76,921 2,454,688 30138 2 

1901 70,076 1,660,950 2216 8 38211 8 
1902 89,588 2,491,919 2616.8 43 1 8 
1903 87,025 2,789,634 3011 3 36 6 8 
1904 109,214 3,319,907 30 7 9 40 6 8 


1905 200,000 8,265,819 35 0 0 385 0 


The exports of fibre from Yucatan, in 
1903, amounted to 590,430 bales, of a value 
of £3,333,114. In addition to this, 
Mexico exported binder twine to the 
value of £92,595. 


In 1904, a sale was effected in New 
York at £40 6s. 8d. per ton. 


In 1906, a Mexican consignment to New 
York was withdrawn from sale, £39 18s. 
4d. per ton being refused. 


~~ 
Qo 


During the eleven years cited it will 
be seen that the importation have not 
only nearly doubled, but the price 
obtained per ton has, during the same 
time, increased proportionately, making 
the value for 1903 approximately five 
times as much as that for 1894. 


During 1905 and 1906 the price per ton 
has still further advanced, ranging from 
£35 to £37 10s. per ton, whilst produc- 
tion cannot keep pace with the demand. 
The reduction of the output of Manila 
hemp. which latter article usually regu- 
lates the hemp market, has had a still 
further effect in raising the price of 
sisal, whilst the expansion of wheat- 
growing industry in the United States, 
Canada, Australasia, and other colonies 
indicates a still greater demand for 
binder twine and a_ corresponding 
increase in price. 


The principal product of the Agave, 
however, is the fibre, and one of the 
most important manufactures from it is 
binder twine, for which purpose it is 
better adapted than any other fibre. 
When we consider the enormous areas 
under wheat in many parts of the world, 
we may cease to wonder at the great 


- have, 


demand for sisal fibre. The enormous 
stretches of prairie lands under wheat 
in the United States of North America, 
and in Canada, as well as in some States 
of South America, enable us to under- 
stand why £3,000,000 worth of the fibre 
are annually purchased in New York 
from Yucatan alone. In Australia we 
approximately, 6,000,000 acres 
under wheat, and although strippers 
and complete harvesters are used to 
some extent, yet thousands of reapers 
and binders are at work in harvest time, 
consuming from 2} to 3, and even 4 lb., 
of twine per acre. If all this area had 
been cut by reaper and binder, the total 
cost of the twine, at 7d. per 1b., duty 
paid, would have amounted to £525,C00. 
The raw material required in its manu- 
facture would total over 10,000 tons, 
including waste at the rope works. The 
value of this quantity at £35 per ton 
would be £350,000, which would have 
gone into Queensland farmers’ pockets 
in addition to the value of their other 
crops. It will thus be seen that there 
isan opening for avery large trade in 
the product. 


An extract of the leaves is used to 
make soap. <A strip of the pole makes 
a splendid razor-strop, owing to the 
silica it contains, The roots are used in 
Europe to mix with sarsaparilla. The 
fibre makes excellent paper, so does the 
pith of the flower pole. {fm fact, sisal 
is the most highly approved of all fibres 
for the purpose, as it makes a strong, 
tough, smooth paper, which feels like 
oiled paper; and, even when unsized, 
may be written upon without the ink 
running. 

SUMMARY. 


From the foregoing dissertation on the 
cultivation and preparation of sisal 
fibre, and from what I have shown as 
to its peculiar adaptability to our 
Queensland climate, and what markets 
are available for the product, the reader 
cannot fail to come to the conclusion 
that there is a grand future for the 
industry in this State. So long as people 
will not entertain exaggerated ideas 
of the profits to be derived from sisal 
cultivation, but will be contented to 
look upon a yield of half a ton of market- 
able fibre per acre as an average crop, 
there is not the least probability of dis- 
appointment. It is quite possible to 
obtain a yield of from 15 ewt. to 1 ton 
per acre, and judging by the results 
already obtained here, and by the 
superior weight of the Queensland leaf, 
the higher yield is most likely to be 
obtained. The instance of the heavy 
yield at St. Helena cannot be taken as 
one which will be repeated on regularly 
Jaid-out plantations. 
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As to a market for the fibre, there is a 
large demand for it in the United States, 
Europe, and the Southern States of the 
Commonwealth. Japan also promises to 
be a good market. There is also evidence 
that the market. price has increased in 
proportion to the increased production, 
so that it is highly improbable that this 
generation, at least, will see any great 
diminution in prices. 


The question as to the area of a planta- 
tion which will give the best returns is 
best answered by saying that the larger 
the area the greater the profit. A 
plantation of 500 acres is to be preferred 
to one of 100 acres. This fact, need not, 
however, deter any one from planting a 
small portion of his farm with sisal, 
provided heis in the close neighbour- 
hood of a plantation where large machin- 
ery is in operation. For instance, a 
man plants 20 acres of sisal. This should 
return 10 tons of fibre, worth, say, £350. 
He may either sell the leaves to the 
neighbouring factory, or could have 
them worked up at a reasonable price, 
The weight of leaves to produce 10 tons 
of fibre would be from 250 to 300 tons, 
This would seem a great quantity to 


-_ remove, but if we compare it with the 


tonnage of sugar-cane from 20 acres, we 
see that a heavy crop of 30 tons cf cane 
per acre would amount to600 tons. On 
the other hand, the 600 tons of cane are 
worth from £800 to £600, or £15 to £30 


per acre, less expenses for cutting and 


loading at 3s, to 4s. per ton, whereas 300 


_ tons of sisal leaves, although producing 


fibre worth £350, would, deducting 50% 
for all expenses, be worth about £175, or 
about £8 15s. per acre. But a farmer, 
with two sons old enough for field work, 
could take off the crop himself with a 
Raspador, which would turn out from 
60 to 100 lb. of fibre a day, the cost of 
labour being retained in the family. It 
used to be said that only large sugar 
plantations would pay, but when the 
large plantations are cut up into small 
farms, and the central mills are es- 
tablished, it was found that the small 
cane farmers could make a very comfort- 
able living by selling the cane to those 
mills, and it will probably be found that 
the same result will happenin the case 
of the sisal hemp industry. Many 
farmers in the United States are said 
to add from £100 to £300 per annum to 
their incomes by planting the waste 
ortions of their land with sisal. I do not 
Brow what facilities they have for 
turning out the fibre or selling the leaves, 
but the fact remains that they derive 
considerable profit from the industry. 


& With respect to the merits and com- 
mercial value of the Powrcroya gigantia, 
as compared with sisal, it has already 
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been explained that Fourcroya fibre— 
that is, Mauritius hemp,—is not so 
valuable as sisal fibre. Still, if sisal 
plants are not obtainable, there is no 
reason why the Fourcroya should not be 
planted. The yield of fibre islarge, and 
the leaves grow toa greater length and 
are heavier than sisal leaves. On the 
other hand, the fibre is finer and weaker, 
and does not possess the lustre of the 
sisal fibre. There is, however, a good 
and constant market for it, and to-day 
(June, 1906) it is quoted in British price 
lists at £34 per ton. 


SHORT DIRECTIONS FOR PLANTING SISAL 

Hemp AND EXTRCTING THE FIBRE. 

1, Lay out the ground with a 12-foot 
roadway between every 8 rows. 

2. Putin the plants in holes 8 feet 
apart every way. 


3. Plant them perfectly upright. 


4. There is no need to plough up the 
whole ground. When any tall grass or 
bushes grow between the rows, cut them 


down every three or four months. The 
plants must have no shade, 
5. Plants produce better fibre in 


unploughed than in ploughed ground. 


6. Take off any dead leaves from the 
plants before putting in. Treat them 
like pineapple plants. 


7. When planting, allow no soil to 
fall between the leaves, or the plant 
will rot. 


8. In very dry weather give each 
plant, when planting out, a pint of water. 
They will take root in a week, and after 
that will defy dry weather. 


9. In old sisal hemp countries suckers 


and bulbils are put out in nursery. 
There is no need for this. Put the young 
plant in its permanent place. “Why 


should you have the labour and expense 
of two plantings? They come on as well 
in their permanent places as ina nursery. 


10, Do not plant in low or wet ground, 
Dry ridges suit the plants best. 


11, When plants are three years old, 
a first crop of 8 or 10 leaves per plant 
may be cut. In four years a full crop of 
20 leaves may be cut. 


12. The yield of fibre is 4 per cent. of 
the weight of leaf. A 41b. leaf will give 
13 to 1? oz. of fibre. 


13. If the leaves are regularly cut, 
the plants will not send up a pole for 
from 10 to 15 years. When a plant poles, 
the 200 leaves still left will be lost. But 
if the pole, at its first appearance, is cut, 
the plant will live twelve months longer, 
and all the leaves will be saved. 
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14, Cut away all suckers, and if no 
ground is ready for them put themina 
nursery for future planting. 


15. Leaves are ready for cutting when 
they droop from a perpendicular to a 
horizontal position. 


16. There is no regular season for 
planting or harvesting. Both operations 
may be carried out at any time of the 
year. 


17. A machine for 
about £35in Europe or Mexico. Hand 
machines are unworkable, as a high 
speed (400 revolutions a minute) is re- 
quired. Usea horse gear or oil engine. 


18. With a good machine (the Barra- 
clough or Death and Elwood or Todd) 
about 8,000 lb. of green leaf can be passed 
through the drum in ten hours, equal to 
about 320 lb. of dry fibre per day. 


19. About 100 gallons of water are 
used daily to wash the fibre as it passes 
through the machine. When the fibre 
comes out, itis hung upon wire lines in 
the sun for afew hours, and after a day 
ortwoin the shed itis then ready for 
baling and sending to market. 


20. The cost of production is about 
1d. per lb. of fibre. Generally speaking, 
the whole cost from cutting to market is 
about 40 per cent. of the value of the 
fibre. That is to say, if you sell fibre at 
the present market value, £35 ‘per ton, 
the cost of production will be £14, and 
the balance profit. 


21. The average annual return of fibre 
is about 10cwt. per acre for the first 


scutching cost 


year or two, and after that as muchas 
oneton. In Yucatan 1} tons of fibre were 
produced from 2-year-old-plants, but this 
was exceptional, and cannot at all be 
reckoned on, ; 


22, Melbourne will take 2,000 tons of 
fibre per annum, and there is a never- 
failing market in New York, as well as in 
Germany and France.—Queensland De- 


partment of Agriculture and Stock, 


Brisbane, 1906, pp. 35. 


SISAL FIBRE. j 


\ 


In a brief note on Sisal fibre communi- 
cated to the Journal d@ Agriculture T'ro- 
picale for December, 1907, M. L. Haute- 
feuille points out some of the errors into 
which inexperienced planters may fall. 


_ The distance between the plants should 
be determined, he says, not, as has been 
suggested, by the fertility of the soil, 
but from the point of view of convenience 
in working. This is important owing to 
the deadly array of spines with which 
the agave is armed. 


With regard to the question of sun 
drying, he points out the remarkable 
difference in the power of the sun’s rays 
in different countries, and remarks that 
if a colony of Cubans were to migrate to 
Tonkin, they would soon have to adopt 
the topee which they so much despise. 


_ His third point is with reference to ~ 
the terminology. Agave americana, he 


says, has been mistaken for A. rigida 
(sisalana,) a totally different plant. 


Fibres. 
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TIMBER. 


PRESERVATIVE AGAINST WOOD 
SPLITTING. 


It is only too well known by those in- 
terested in the timber trade that losses 
amounting to several thousands of 
pounds annually are incurred owing to 
the splitting of logs. Felled trees begin 
to crack and split at their ends aftera 
very short period, thereby rendering 
useless a good portion of the wood, there- 
forein calculating the volume of trunks 
and logs the parts thus affected are 
always left out of the reckoning. These 
troubles make themselves’ obvious, 
especially in the case of beech, oak and 
ash wood, which are more than others 
subject to wood splitting, thus causin 
extensive losses, which were considere 
unavoidable because no means were 
then known to prevent the same, . 


The cause of wood splitting can be 
easily explained when one takes into 
consideration the structure of the timber 
and its attitude when brought into 
contact with humidity, Every one 
knows that thin planks warp as soon as 
they get dry and expand when affected 
by the dampness of the atmosphere. As 
the pores lie principally in the direction 
of the fibres, it is easily understood that 
the timber begins to dry up at its ends 
in the first place, because the open pores 
which are there give up their moisture 
very quickly, whereas towards the middle 
of the timber the moisture remains much 
longer. Besides this, the air which 
penetrates the pores to take the place of 
the moisture oxidises and therefore 
hardens the sap, which naturally acceler- 
ates the drying-up process. Now, as 
wood shrinks when it dries, itis quite 
natural for the ends of the timber to 
contract transversely, and as the middle 
parts which are still moist cannot follow 
this pressure, the consequence is thata 
certain tension is brought about causing 


the wood to split. From this point of 


view the firm of Daniel Lorach, of 
Mulhouse (Alsace), has, after many years’ 
experiments, introduced into commerce 
a most efficacious means for the preven- 
tion of wood splitting under the style of 
‘*Preservative against Wood Splitting.” 
The thought that first gave birth to this 
preparation was to prevent the timber 
from drying up and decaying; in the 
second place to prevent the air from 
penetrating into the pores, thereby pre- 
senting a surface proof against all 
chemical actions of the atmosphere. This 


preservative surface to be a success must 
be composed of a substance which is 
absolutely air-proof, which has no 
chemical action whatever in the wood, 
and which offersa great resistance to 
atmospherical and mechanical attacks 
of all kinds. The preservative against 
wood splitting which has just been in- 
troduced into the trade by the above- 
named inventor presents not only these 
properties, but also the following great 
advantages :— 


It can be applied in the most simple 
way by means of a brush, drying im- 
mediately into a homogenous surface, 
and at the same time is both elastic and 
ic thus taking the place of the 

ark. 


This preservative can be used just as 
efficaciously with freshly hewn trees as’ 
with planks of all description. If a 
block of any valuable wood (say £10 
worth) measuring 12 feetin length and 
2 x 2ft.in width, is split at both ends to 
the depth of only 4’ in., the loss amounts 
to lls. 1d. Now, it isclaimed thatif this 
preservative is used and both ends are 
coated with same (which means in this 
case an outlay of 24d.) the saving effected 
on one single log amounts to 10s. 11d. 
Considering that thousands of logs lose 
part of their value through splitting at 
the ends, it is obvious that an enormous 
economy could be effected. 


As this preservative penetrates but 
very little into the surface of the timber, 
and asit does not injure the wood in 
any way,(but onthe contrary keeps it 
in good condition), there are no draw- 
backs to fear. 


This preservative has already been 
used in manufactories of Agricultural 
implements, in the construction of mills, 
in match manufactories, shipbuilding 
works, forestry works, ete, etc., with the 
greatest success. We had the oppor- 
tunity a few days ago of inspecting logs 
that had been treated by this preser- 
vative, and similar wood in its natural 
state, the former had not a crack in it, 
whilst the wood that had not undergone 
the preserving process was split at the 
ends in all directions, 


Our readers can obtain further parti- 
culars of the London Agent, Mr. A. W 
Christian the Peninsular House, 4, Monu- 
meut St., KH C.— Timber Trades Journal.— 
Indian Forester, Vol. XXXIV., No, 2, 
February, 1908. 


3382 


« Ree 
a 


[APRIL 


PLANT SANITATION, 


PRACTICAL REMEDIES FOR INSECT 
PESTS. 


By;H, MAXWELL-LEFROY, M.A., 
F.Z.S., 


Imperial Entomologist. 


The ultimate aim of the study of 
destructive insects is the discovery of 
some feasible method, whereby their 
increase and destructiveness may be 
checked and crops preserved from their 
attacks. In sucha quest, not only must 
the habits and characteristics of each 
individual pest be considered, but it is of 
equal importance to take into account 
the conditions under which the crop is 
grown and the facilities there are for 
adopting any method of repression. It 
is probable that in India, the scientitic 
methods that appeal to the skilled farmer 
of European countries will be of little 
value when applied to the conditions of 
Indian Agriculture, and the best methods 
that science reveals can scarcely be 
regarded as suitable to the present pro- 
blem. In very many cases, the habits of 
a pest are such that practically nothing 
is possible unless we can utilise the most 
up-to-date and artificial methods. In 
others, a weak point can be found in the 
life of the pest when it can be success- 
fully attacked by some very simple 
means. Given some such simple remedy, 
thorough co-operation in its application 
over some area is usually also necessary, 
and this is perhaps to be obtained only 
when an unusual abundance of a pest 
awakes the ryot to the necessity of some 
action and, with a little pressure, a fair 
trial can be given to the remedy. Expe- 
rience has shown that, for some pests, 
there are such simple remedies as can be 
applied by an individual cultivator, and 
itis chiefly theseI propose to discuss here, 


An instance that has already been 
discussed in these pages (Vol. I, pv. 58), is 
the very simple method of checking the 
stem-borer of cotton, where the withered 
plants which contain the pest can be 
removed and burnt with the pest in. 
The emerging beetle is not a wide-rang- 
ing insect and is apt to confine its ravages 
toasmall area;the destruction of the 
withered plants in a cotton plot does 
much to protect that particular plot, and 
though joint action over a large area 
would be far more effective, even a small 
plot may be largely protected. 


The red bug of cotton is a pest that 
yields to the simplest of all methods, 
destruction by hand;so also the very 


ro 


common dusky bug, which often swarms 
in cotton bolls, can be checked by the 
simple precaution of removing ail the 
bolls that are worthless at the same time 
as the round ripe bolls are plucked. It 
is unfortunately a general practice to 
leave on the plant those bolls which 
have been so damaged by bollworm as to 
be not worth plucking; the dusky bug 
finds there a secure breeding place where 
it may lay its eggs, and where its young 
can obtain food from the uninjured 
seeds; from these breeding places it 
spreads to other bolls and in them it 
sucks the seeds, rendering them useless 
for sowing or oil-extraction. The re- 
moval of all such bolls is a simple and 
effective means of preventing the feed- 
ing of this pest. Im cases where dusky 
bug is very abundant, a further simple 
method is valuable; the bug coilects in 
the bolls in great numbers and, when 
disturbed, runs out and falls to the 
ground, The greater number of these 
can be destroyed by tapping the boll 
while a pot of water with a film of 
kerosene over is held below the boll; 
practically all the bugs fall into the 
water and are killed, and an infested 
field can be very rapidly cleared. 


Among the minor pests of cotton that ~ 


are occasionally very injurious is the 
leaf roller, a green caterpillar that rolls 
up the leaf into a funnel and lives inside. 
This pest commences when the cotton (if 
sown with the first rain) is about amonth 
old; the rolled up leaf is very character- 
istic and an infested plant has a peculiar 
appearance due to the unnatural position 
of these leaves. Every one of these’ 
leaves can be picked off with the cater- 
pillar in, and if the work is done early, 
the first brood can beso thoroughly 
checked that very little remains to be 
done. If the first brood is missed, the 
increase is so great that a vigorous crop 
will be completely stripped later in the 
season, and it then becomes a far harder 


task. Were labour an expensive item, 


spraying with an arsenical poison would 
ie the Finple remedy, and both have 
been in use on the Pusa Experimental 
Farm. As it is, we have here a case that 
particularly applies to our conditions, 
one that is within the reach of any culti- 
vator or Zamindar. 


A pest that is constantly reported from 
cane-growing districts is the Moth-borer; 
this pest was discussed in a previous 
number of the Journal (page 97, Vol. I, 
Pt. IL.), and the principal remedy for it is 
to cut out and remove all the shoots 
which die in the young canes and which 
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have the insect in them. In many juar- 
growing districts, especially in the 
Central Provinces and Bombay Pre- 
sidency, this hibernates in juar and the 
caterpillar is constantly found in the 
stumps leftin the ground after the crop 
is cut. The removal of these stumps is a 
very valuable remedy, since it removes 
the pest when it has no other refuge and 
destroys the insects that would other- 
wise do much harm later in the season. 
This is a practical measure well worth 
impressing on cultivators; they know 
the insect, they can be shown it in the 
juar stump, and though they do not 
understand its transformation, yet they 
are open to the commonsense suggestion 
that these insects will increase later on 
and attack their crop. Most of these 
remedies are pure commonsense, and if 
we could find such weak points in the 
life of every pest, we would beable to 
deal more etfectively with the problem. 
Apart from their value as remedies, they 
are valuable also as demonstrations ; if a 
start can be made by demonstrating 
such simple remedies, and the ryot can 
be induced to take them up at times 
when the losses from the pest are fresh 
in his mind, the foundation for further 
work in checking preventible loss will 
be laid. It is astounding how univer- 
sally the simplest remedies are un- 
thought of by the cultivator, apparently 
because the question of checking pests 
never suggests itself until the overwhelm- 
ing numbers of a caterpillar or grass- 
hopper make a practical remedy an im- 
possibility. In very many cases, if the 
possibility of checking the insect was 
known to the ryot, he would, from his 
own intimate knowledge of his crops, be 
able to prevent or check much of the 
loss that constantly occurs. 


A case in point is the brinjal crop, a 
paying vegetable crop grown for long 
periods on land that can be irrigated, to 
supply a local market, This plant is 
destroyed by a caterpillar that tunnels 
in the stem, and that sooner or later so 
interferes with the upward flow of sap 
that the plant suddenly withers; the 
eultivator then pulls up that plant and, 
if not too late, puts in a young one from 
which he may hope to get a small yield. 
The withered plant he lays somewhere 
near by, with the borer in; this presently 
transforms and emerges to lay eggs in 
large numbers on other plants. Had the 
eultivator burnt his plants from the very 
first, plucking them out regularly as they 
withered, he would have prevented the 
very large loss in the later growth of the 
crop, a loss that often means a great 
reduction in the yield of the field. 


Til is a crop from which two pests are 
very commonly reported; one is a large 
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green caterpillar, with bright oblique 
stripes on its sides, and a curved horn at 
the hindend. It grows to alength of 
three inches and is very conspicuous. 
The other is a small caterpillar, creamy 
green, with little black specks, which 
rolls the leaf and bores in the capsules. 
Both yield to the same treatment, des- 
truction by hand when they first com- 
mence ; the smaller caterpillar especially 
is checked by this treatment as its life 
is short, it multiplies very rapidly and 
it often is very injurious to the seed 
capsules as the crop ripens. In this case 
again, it is cheaper and equally effective 
to remove by hand as to spray with an 
arsenical poison. 


A familiar pest to cultivators in some 
parts of India is the common white ant; 
investigation up to the present shows 
thatthe destructive whiteantof the plains 
is one species only; in some parts of the 
country it nests below ground, in others 
at the surface or it builds up mounds 
above the surface of the soil. Where 
the termites nest deeply as in the deep 
alluvial soils of the Gangetic and Indus 
plains, practical means of checking ter- 
mites are difficult to find; but where 
they nest at the surface, a great deal 
can be done to check them by the syste- 
matic destruction of the nests; the 
simplest method is to dig into the nest 
and pour in abundant boiling water; 
the sign of success is when the very large 
white queens are obtained as they are 
found only in the nest itself, and if these 
are destroyed with as many of the 
smaller termites as possible, the termites 
cannot increase until they build up a 
new nest and rear a fresh queen. In 
some parts of India, there is little reason 
why any termite nest should be allowed 
to remain, and a little systematic effort 
by each village would keep the land 
practically free of this destructive insect. 


Another common pest is the weevil 
whose grub tunnels in sweet potatoes, ren- 
dering them wholly unfit for food. We 
have seen fields, where a crop had been 
dug, covered with potatoes which were 
thoroughly infested and left to breed 
weevils, thus providing a plentiful supply 
of insects to infest other fields or the 
next crop. This might readily be 
avoided if these potatoes were gathered 
and buried in a pit under a foot of hard 
trodden soil. It is only pure common- 
sense to take such a precaution and so 
prevent the multiplication of the insect 
to attack next crop, 


For some pests the bag and frame so 
extensively used in the destruction of 
the hoppers of the Bombay Locust is a 
practical method. The surface grass- 
hoppers do a very large amount of 
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damage yearly in the young crops, espe- 
cially in the germinating rabi crops, 
These are flattened insects, white below, 
with the upper surface roughened and 
earthy colour; they abound in the fields 
and hop up as one walks along. If a 
wide bag on a frame is run through the 
field fairly rapidly. the grasshopper, as 
it jumps up, is caught by the bag and 
sweptup. At the end of each run the 
bag is twisted up and the insects shaken 
into a corner and destroyed. In this 
way a large area can _ be rapidly and 
thoroughly cleared, either before the 
crop is up or while the plants are still 
young. The cost of a bag and frame is 
small, as it is all made on the spot and 
ic should notexceed three rupees. In the 
case of tobacco, it is very necessary to 
clear the land of the grasshoppers before 
setting out the plants. In Pusa we dip 
all such seedlings in Lead . Arseniate 
Wash and so render them immune, but 
the bag, if used before the plants are set 
out, has the same effect. 


The bag in its various forms is useful 
in many cases when its application is 
once understood, and it provides the 
most practical remedy against a fairly 
universal pest of rice, the Rice Bug. 
This is a slender green insect, which 
flies readily when full grown; it emits 
the usual aromatic odour of its class 
and an infested field may often be 
known by that alone. As the rice comes 
into ear, the bugs assemble there and 
suck out the milky juice in the develop- 
grain. The grain then whitens and the 
ear has nothing in when it comes to 
harvest. A light bag, 8 feet wide, run 
rapidly through the field, brushing the 
tops of the rice sweeps up these bugs, 
and though some escape, the bulk are 
captured. A bag must be used as the 
insects escape from a plain _cloth or 
dhotie unless it is smeared with sticky 
matter; the bag is considerably more 
effective if first soaked in kerosene or in 
an emulsion made by shaking up kero- 
sene with sour milk. This method like 
the others mentioned above is in appli- 
cation on the Pusa Farm, where ordin- 
ary coolie labour is employed; as soon 
as the bug is found, the bag is used and 
there is uo difficulty in checking this 
peat. 


Rice is constantly attacked by another 
class of pest, which yields to simple 
treatment if that treatment is carried 
out over any area larger than a few 
acres; this pest is the stem-borer, a 
caterpillar which eats up the centre 
of the growing shoot of rice and kills it ; 
the result is that each shoot withers, 
and as a single caterpillar in many cases 
attacks several shoots, the damage to 
the ripening crop 1s considerable. This 
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form of damage is reported from practi- 
eally every rice-growing tract in India; 
several insects are concerned, which are 
all quick breeders, and of which two or 
three broods complete their life-history 
in one crop; for all these there is but 
one practical cure; that is, to pick them 
all out from the beginning; if the culti- 
vator would learn that withered rice 
shoots contain a caterpillar which, if 
left alone, breeds and multiplies quite 
naturally, he might systematically pick 
out and burn all withered shoots; these 
are sufficiently easy to see, and it does 
not require much time or labour to go 
over some acres of paddy. Were this 
known to the cultivator and were he to 
do it, we believe that no cases of destruc- 
tion by these pests would ever be seen. 
In some eases, it is possible also to utilize 
another method, depending upon the 
fact that, like the moth-borer of cane, 
the stem-borer of rice spends the cold 
weather or hot weather when the crop 
is not growing in the stubble ; where this 
stubble can be taken out and destroyed, 
it destroys those insects which live over 
until the next crop and then emerge to 
breed. How far the destruction of rice 
stubble is possible depends upon local 
conditions, but it is always a valuable 
safeguard. f 


A common and widespread pest is 
the surface caterpillar, a dark-coloured 
smooth caterpillar. over one inch long, 
which lives by day in the soil, emerging 
at night to wander about and cut off 
young plants for its food. This insect 
can be easily collected by hand, its 
burrows being revealed by the green 
leaves which it has consumed ;as arule, 
it lies hidden near the plant it has cut 
off, often at its base, and it is readily 
found with the hand hoe (kurpi). 


Itis perhaps needless to multiply in- 
stances of this, the simplest of all 
methods. For very many pests, the 
remedy is there to hand, namely, to 
destroy the insects when they first ap- 
pear and so to save the later destruction 
caused by their natural increase. We 
have cited cases enough to show that, 
in very many instances, there are simple 
methods by which the cultivator could 
materially lessen the losses caused to 
his crop by insects. It is perhaps need- 
less to say that there are other cases 
where equally simple remedies could be | 
devised by the cultivator, if he knew how 
his pests lived and multiplied; in most 
cases, the scientific study of an injurious 
insect shows what its weak points are, | 
but to take advantage of them requires 
also a very thorough knowledge of local — 
agriculture which no one person can 
have for more than a limited area; the 


treatment of such pests must beamatter 
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for the future, but there seems to be 
no reason why efforts should not now 


' be made to bring home to the cultivator 


the facts regarding such simple pests as 
itis possible for him to cure, and there- 
by to open his mind to the realisation of 
the fact that, the knowledge of the 
pest’s life-history is the first essential, 
and that, given that, it is often within 
his scope to devise some means of cir- 
cumventing the enemy. The cases enu- 
merated above are cited as being those 
in which there exist a simple practical 
remedy for a particular pest; if the 
eultivator can be induced to adopt one 
of these and so to lessen the damage to 
his crop in any one case, a great step 
forward will have been made.—The Agrvi- 
cultural Journal of India, Vol. II. 
Part IV. 


TO DESTROY THE NESTS OF TER- 


MITES (WHITE ANTS). 


A very useful machine, sold under the 
name of the ‘ Universal’ Ant Kxtermin- 
ator, has been employed inthe Royal 
Botanic Gardens, for the above purposes, 
with complete success. 


The machine consists of a small char- 
coal furnace in connection with an air- 
pump. Some glowing charcoal is placed 
in the furnace; aspoonful of the mixture 
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(composed of White Arsenic 85 per cent. 
and Sulphur 15 per cent.) is thrown on 
to the charcoal and the lid firmly 
clamped into position. <A flexible nozzle 
is pushed into the main entrance of the 
nest, and all supplementary holes are 
plugged with clay. The pump is then 
worked and drives the vapour into the 
nests, forcing it into all the ramifications 
of the galleries. Little jets of smoke 
will soon arise from crevices and unsus- 
pected openings for several yards round 
the main entrance. These should be 
immediately stopped with clay or 
pounded earth. After afew minutes of 
vigorous pumping, the nozzle may be 
withdrawn and the hole plugged with 
clay. The nest should remain undis- 
turbed for a week, when the mound may 
be levelled. If opened immediately after 
the application, some of the insects will 
revive. In some few cases there may be 
feeble signs of renewed activity, in 
which case a second application will 
complete the work of destruction; but 
this is seldom necessary. 


The machine is at present obtainable 
only from the Natal Agents (Messrs. P. 
Henwood, Son, Soulter & Co., of Durban) 
and costs in Ceylon (inclusive of trans- 
port) £4-12-6. 

E. ERNEST GREEN. 


[A Circular, dealing with white ants 
generally, will shortly appear.—ED. | 
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SCIENTIFIG AGRICULTURE. 


EXPERIMENTS WITH CALCIUM 
CY ANAMIDE. 


By A.D. HALL, M.A. 


The nature of calcium cyanamide, the 
new nitrogenous fertiliser manufactured 
by combining the free nitrogen of the 
atmosphere with calcium carbide, is now 
well known (see Journal, 1906, Vol. 13, 
pp. 38, 216, 410); and numerous field ex- 
periments both in this country and 
abroad, have established the fact that as 
a manure it is practically as effective, 
nitrogen for nitrogen, as sulphate of 
ammonia. Certain practical difficulties 
in its use have, however, been pointed 
out; it is sold in so fine a powder that it 
is difficult to handle and disagreeable to 
sow. It was regarded as so liable to 
change ina damp atmosphere as to be 
dangerous to store, and when first intro- 
duced it was recommended thatit should 
never be mixed with other manures but 
sown separately a week or ten days 
before the seed. In view of the fact 
that the manufacture is now being 
undertaken on a large scale, and that 
certain improvements have been effected 
in the process, it seemed necessary to 
re-examine the manure from these points 
of view; its efficiency as a fertiliser 
being no longer in doubt. 


_ The questions that seemed to require 
investigation were as follows :— 


(1) How far is the material hygros- 
copic, so that it cannot well be stored 
under ordinary conditions in bags ina 
manure store or shed ? 


Weare not concerned with its storage 
on a large scale by the manufacturer or 
the merchant, bnt with the way it would 
affect a farmer who might have a stock 
on hand for a month or two before using, 
but who had no special means of keep- 
ing it ina dry atmosphere. Assuming 
further that some moisture will be 
absorbed, is any loss of fertilising 
material brought about thereby ? 


(2) Sincé calcium cyanamide is made 
from calcium carbide, which by the 
action of water gives off inflammable 
acetylene, is there any danger of the 
generation of this or other dangerous 
gases from unchanged carbide remaining 
in the manure, wheu it is stored and 
exposed to damp air ? 


(8) Can the cyanamide be safely mixed 
with other manures, particularly super- 
phosphate, or is there a generation of 
heat or gases to a dangerous or incon- 


venient extent? At the same time does 
either the cyanamide or the superphos- 
phate suffer any loss of fertilising value ? 


At the outset it should be borne in 
mind that calcium cyanamide is slowly 
attacked by water or by moist air and is 
converted into ammonia and calcium 
carbonate, roughly in accordance with 
the equation= 


Ca CN2 + 8H2 O=Ca CO3 +2NH3. 


There is, however, in the commercial 
fertiliser a considerable amount of quick- 
lime, which absorbs water and becomes 
slaked lime in the usual way; this 
slaking of the free lime being the first 
action that takes place when the crude 
cyanamide is exposed to moisture. Once 
the cyanamide has been decomposed 
there is nothing that will retain the 
ammonia produced except any excess of 
moisture that may be present, hence 
there is always a possibility of loss of 
the valuable part of the manure, the 
ammonia, if it is exposed too long to the 
air; in the soil the ammonia would, 
of course, be immediately absorbed by 
the humus or the clay. 


The action of the acids upon the crude 
cyanamide is similar; a compound of 
the acid with the quicklime is at once 
produced with considerable evolution of 
heat, then the cyanamide is attacked to 
form compounds of lime and ammonia 
with the acid in question. 


Experimenial.—A quantity of calcium 
cyanamide was supplied to the Rotham- 
sted Experimental Station by the North- 
Western Cyanamide Company, who are 
establishing large works in Norway for 
the manufacture and supply of the 
manure to north-western Europe. The 
sample in question came from the works 
at Piano d’Orte in Italy, where the 
process is now being carried out ina 
large scale. It contained, as a mean of 
several analyses, 17°24 per cent. of 
nitrogen and was the usual fine black 
powder, which had been treated by some 
special process before export, in order to 
render itless hygroscopic and easier to 
handle. 


(1) ABSORPTION OF WATER, &C,, ON 
EXPposuRE.—A series of small quantities 
(gram) of cyanamide was weighed out 
on watch glasses and placed under a 
large bell jar over water, thus ensuring 
the maximum exposure of a thin layer 
of the manure to the action of moist air, 
At weekly intervals two wateh glasses 
were withdrawn, and one was weighed 
in the wet condition and the second 
dried in the steam oven. The nitrogen 
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in each sample was then determined and 
the results are set out in the following 
table :— 


Undried. Dried. 

# Sbs Bee 

an a foie 
Time of Exposure gOx a0 "cb 
i MENTS Mee Sats 

eo ts | SOF 

3) Biase ‘o 4s 

= |ags B | aoa 

Gram, Gram 

Starting .| 1000} 17-24 a oe 
After 1 week ...| 1°669| 16:87 | 1:231) 16°04 
» weeks ...| 1°734{ 16:30 | 1-240] 15°88 
ee as eons Nope | 1259) |) 15°26 
est tere ESO! Loro7, | 1269) |) Lost 7 
CMa eg RICA SS tel SOs |) 1*289 15:89 
” 6 ” got 2,069 16°17 1278 tein 
PEL one aOR SENN NG 24s ed298 | 1513 
wis: Sisk Tene 2:508 | 16°21 | 1:295 14°92 
Oh se) en sSOZ wd 755 (11296): 14°52 
HeLO! iy Avudaezeo 16:03 | 1°396| 14°69 


These results show that the first action 
of slaking the free lime in the crude 
cyanamide takes place very quickly 
when the material is exposed ina thin 
layer to an atmosphere saturated with 
moisture since the weight risés 67 per 
cent. in the wet condition and 23 per 
cent. in the dry condition during the 
first week’s exposure. At the same time 
there is a slight loss of ammonia, though 
this loss is almost covered by the experi- 
mental error inherent in drawing small 
samples from a powder of variable com- 
position like cyanamide, the difference 
being little greater than that found be- 
tween consecutive samples drawn for 
analysis from the original manure. 


With further exposure the cyanamide 
continues to absorb water until in the 
end it runs down to a wet paste; further 
losses of ammonia in the wet state, are, 
however, small, being in the final sam- 
ple only 7 per cent. of the total nitrogen 
with which the material started. The 
weight after drying increases but little 
in the latter part of the experiment, be- 
cause the main reaction causing an in- 
crease of weight—the slaking of the free 
lime—is completed in the first week. 
The losses of nitrogen in the dried sam- 
ple increase steadily and amount to 
about 2 per cent. after the tenth week. 
These losses are due to the volatilisation 
during the drying of any ammonium car- 
bonate that has formed. 


Other experiments on these lines were 
made, in which the exposed cyanamide 
was dried ina current of air that was 
afterwards passed through acid to absorb 
any ammonia volatilised; they confirm 
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the results set out above and show that 
the action in the first week is almost 
wholly a slaking of the free lime attended 
by aslight production of ammonia which 
is only volatilised as long as the material 
remains dry. After the slaking is com- 
plete the material begins to get damp 
and may form a cake; in these later 
stages larger quantities of free ammonia 
are produced but only volatilised on dry- 
ing. 


It should be borne in mind that these 
are extreme cases and that changes of 
the magnitude of those taking place in 
the first week would only occur in a 
manure store after a long time, so slow- 
ly would mositure reach the material in- 
side the bags. It is wellknown that 
ground quicklime itself can be stored in 
bags for some time without serious 
change. To determine the extent of the 
change taking place in practice, bags 
containing 56 lb. each of cyanamide 
sulphate of ammonia and nitrate of soda 
were placed on the floor of the manure 
shed on Ist August and weighed again 
on 24th August and October, 


Aug. Ist. Aug. 24th. Oct, 14th. 


lbs. lbs. Ibs, 
Cyanamide dap ee 572 on = 58 
Sulphate of ammonia 56 562 572 
Nitrate of soda ... 56 55% 544 


On 24th August the cyanamide was 
powdery andin good condition, by 14th 
October one corner of the bag had burst 
owing to swelling from the slaking of 
the lime; the total gain of weight, how- 
ever, is only 2?1b., or about 5 per cent. 
Now asunder conditions of maximum 
exposure and complete slaking a gain of 
67 per cent. of moisture had only been 
attended by a loss of 0°67 per cent. of 
nitrogen, the loss of ammonia when cya- 
namide had been stored in a bag and had 
only gained 5 per cent. in weight would 
be imperceptible, since we may assume 
that the loss will be in proportion to the 
extent of slaking. That the atmosphere 
of the manure shed had been damp is 
shown from the fact that the sulphate 
of ammonia had also gained in weight 
and caked alittle, while the bag of nitrate 
of soda had become soaking wet, so that 
the floor beneath was saturated and a 
considerable loss of material took place. 


It may be concluded that while eal- 
cium cyanamide will gradually slake 
and swell, and suffer a small loss of am- 
monia on exposure to damp air in bags, 
yet under ordinary working conditions 
these losses will be inappreciable, and 
the manure is no more difficult to store 
than other artificical manures used by 
the farmer. 


(2) Themanufacturers state that they 
now take special precautions to leave no 
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unaltered carbide in their product, so 
that the evolution of acetylene from the 
cyanamide which was noticed with some 
of the earlier products no longer takes 
place. 


To test the point a current of air satur- 
ated with moisture by bubbling through 
water was led over20 grams of cyanamide 
in a flat-bottomed flask and then through 
a washing bottle containing a solution 
of ammonical silver nitrate of known 
strength. Blackening of thesilver solution 
slowly took place, and after the air cur- 
rent had been continued for seven days 
thesolution wasexamined. A verysmall 
amount of black precipitate was recover- 
ed, and this on testing proved to contain 
silver acetylide, silver sulphide and a 
trace of phosphide; the amount recovered 
was, however, too smallforanalysis. As- 
suming that it had been precipitated by 
acetylene and calculating from its weight 
back to calcium carbide the original crude 
eyanamide contained :— 


Experiment 1.—0°048 per cent. calcium 
carbide. 
2.—0:062 i 


quantities which are negligible. 


In another experiment 20 grams of cya- 
namide were shaken into a large bottle 
with a little water, and the bottle stop- 
pered and put aside for a day in a warm 
place. The bottle was then carefully 
opened and a light introduced; the taper 
burnt quietly because not enoughinflam- 
mable gas had been generated to pro- 
duce an explosive mixture. Since the 
exposure in both the above experiments 
was much more severe than could obtain 
in practice, it may safely be concluded 
that the traces of acetylene, sulphuret- 
ted hydrogen and phosphine that will be 
obtained from the crude cyanamide can 
be neglected, for they will never become 
a source of danger or even inconveni- 
ence. The sulphate and phosphide de- 
tected doubtless arise from traces of 
sulphate present in the limestone origin- 
ally employed in the manufacture of 
the carbide. 


(8) In testing the effect of mixing cya- 
namide with other manures superphos- 
phate alone need be considered; it is 
the only manure containing free acid in 
quantity (dissolved bones being merely 
a form of superphosphate), so that with 
it the maximum of chemical action would 
take place. Only the water contained in 
other manures would react with the free 
lime of the cyanamide; further, itis with 
superphosphate that mixtures would 
most usually be wanted in practice. 


An ordinary commercial grade of 
superphosphate was used, and three 
separate lots, each of 2 cwts. were mixed 
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with 11, 22 and 44 lb. of cyanamide res- 
pectively. The mixing was done on the 
stone floor of a manure shed; the 
manures were weighed out, a layer of 
superphosphate was spread on the floor 
and a shovelful of the cyanamide sprin- 


kled over it, then another layer of super- 


phosphate and another’ shovelful of 
cyanamide until the whole was mixed. 
The heap was then broken down, passed 
through a sieve, the lumps reduced, and 
the mixing and formation of the heap 
were repeated four times to secure com- 
plete incorporation of the two manures. 
The heap was then made up, thermome- 
ters were put up intoit and read from 
time to time; finally, on the next day, 
the mixture was weighed and put up 
into bags, which were left in the 
manure shed and examined at intervals. 
The mixing was a disagreeable operation 
because of the light powdery nature of 
the cyanamide, which filled the air and 
hung about asa cloud for along time; 
it was, however, during the weighing out 
and the first adding of the cyanamide 
that this occurred, for as soon as it came 
in contact with the superphosphate no 
further dust arose during the rest of the 
process. 

During mixing the heap began to get 
warm, and with the larger proportions 
of cyanamide began to steam alittle; 
no offensive gases were, however, given 
off, so that it was only the first dustiness 
caused by moving the original cyana- 
mide that caused inconvenience or un- 
pleasantness. 


As will be seen from the temperature 
records a considerable development of 
heat followed the mixing, due in the 
main to the slaking of the free lime in 
the cyanamide and its reaction with the 
acid calcium phosphate; the temper- 
ature was, however, kept down by the 
evaporation of the surplus water in the 
superphosphate and might have been 
still further reduced, had it been 
thought desirable, by sprinkling a little 
water over the mass while the mixing 
was going on, 


To test this point a further experi- 
ment was tried in which two separate 
hundredweights of superphosphate were 
spread on the floor and 56 lb.of cyanamide 
was carefully poured on each, covered 
with the superphosphate and mixed as 
before. In one case, No. 4, nothing was 
added to the mixture of two parts super- 
phosphate and one cyanamide, but in the 
other, No. 5, two gallons of water were 
sprinkled on from a water pot as the 
mixing went on. This kept the dust 
down entirely, so that it was possible to 
complete the mixing without any trouble 


from the fineness of the cyanamide. — 


The highest temperature reached was 
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95° (it was a damp cool day with an alr 
temperature of 13° C), and the wetted 
heap ran up to this point more quickly 
than the unsprinkled heap. This was 
because 1 ewt. of superphosphate does 
not contain water enough to slake all 
the lime in }cwt. of cyanamide, so that 
the mixture did not react as strongly as 
one poorer in cyanamide would have 
done. Further, with such a small pro- 
portion of superphosphate there was not 
enough acid in it to neutralise all the 
ammonia produced, consequently a little 
ammonia could be detected escaping 
from the steaming heaps both by the 
nose and by litmus paper. 


These latter trials are quoted here to 
show that sprinkling with water can be 
used with advantage while making upa 
mixture of superphosphate and cyana- 
mide, as it keeps down the dust and res- 
tricts the rise of temperature without 
adding any difficulties to the mixing 
process or causing the final product to 
cake or set inany way. In the above 
experiments the material was friable 
and in a good working condition on the 
following day. 


As will be seenfrom the weights the 
heat generated caused the evaporation 
of a good deal of water, so that the 
heaps had lost weight considerably when 
they come to be bagged, There was no 
tendency to cake shown during the 
mixing, and on the following day, when 
the heaps had cooled down, the mixture 
was still perfectly loose and __ friable, 
neither has it caked at all after lying up 
in bag for two months and a half. The 
various mixtures are all light friable 
powders, rather drier than the original 
superphosphate and in perfect condition 
for sowing by hand or drill. 


Mixture Tempera- Loss of 
in lb. ture, C. Weight, lb. 
a | 6 PARTUM He 
Meso, Se aa, |S 3 
Pict eal a tae lhaa.l we 
g s |mol 8 Salo kos % 
BS | al 2 |atlS < 
ord |: 11 224 | 165 | 53 3) 12 
Wye oy 8) 22 224 | 18 87+} 5 12 
yd -82 1294 | 18; | L10¢'| “28 29 
Bea) |, 5G |}. 112.| 13 95§ | 3 — 
Rue: |). BG» | 412"). 13 93 || 5 = 


Samples were taken from the first 
three mixtures and analysed with the 
following results, in which comparison 
is made between the figures obtained by 


* Also 20 lb. water. 
11 hours, 


+ After 6 hours. tf After 
$ After 24 hours, || After 1 hour, 
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analysis and the figures calculated on 
the assumption that no loss of fertilising 
material had taken’ place, after due 
allowance had been made for the shrink- 
age in weight due tothe loss of water 
on mixing. 


Phosphoric Acid. 


Nitrogen. 
Citric 
Aa Acid Soluble. 
: 2 B 
3 Ere} | ers 
SRD Lah (Werks | ig ; 
se | 3 | 32/3 / 8 
3 5 | 3 2 5 
oO |. |B i) ey 
Cyanamide ...) — |17°24| — _ — 
Superphosphate | — — |1148) — | 12°68 
Mixture I .,,| 0°864]0°852| 6°66 | 12°35 | 11°65 
BS IT ...| 1540 | 1'630| 1°65 | 12°14 | 11°22 
bh TIT...) 37080 | 3054} — | 11°88} 10°57 


Allowing for the errors introduced by 
mixing and sampling, these results are 
quite consistent and lead tothe follow- 
ing conclusions :— 

(1) There is no loss of nitrogen; any 
ammonia that is generated on the slak- 
ing of the lime is at once fixed by the 
superphosphate. This conclusion is con- 
firmed by the observation that not the 
least smell of ammonia could be detected 
during mixing orarising from the heap 
after mixture, except in mixtures 4 and 5 
where an excess of cyanamide was used. 


(2) The water soluble phosphoric acid 
in the superphosphate is rendered in- 
soluble in proportion to the amount of 
cyanamide introduced. As would be 
expected, the free lime of the cyanamide 
combines with the soluble calcium phos- 
phate in the superphosphate to form a 
calcium phosphate insoluble in water. 
A mixture of one part cyanamide to ten 
parts superphosphate precipitates most 
of the soluble phosphate, when the 
mixture is raised to 1 to 5 all the soluble 
phosphate has been converted into di- 
calcium phosphate. 


(38) The amount of citric acid soluble 
phosphate (determined by the official 
method of shaking for half an hour with 
2per cent. citric acid solution* under- 


* The citric acid solution is used to discrimi- 
nate between phosphates which are readily 
soluble in soil water, such phosphates as are 
found in basic slag or basic superphosphate or 
are produced in the soii by the application of 
superphosphate, and on the other hand, the 
unchanged phosphate of lime which is practi- 
cally soluble in the citric acid. 
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goes little change from the mixing. Evi- 
dently the reaction between the slaked 
lime from the cyanamide and the soluble 
phosphate gives rise to di-calcium _phos- 
phate, the usual precipitated or 
“reverted” phosphate which :is com- 
pletely soluble in citric acid solution. 
Very little change to tricalcium phos- 
phate is brought about either by lime 
or the heating. 


From the fertiliser point of view, then, 
the mixture of cyanamide with svper- 
phosphate occasions no loss of nitrogen, 
but more or less of the phosphoric acid 
ceases to be water soluble, remaining, 
however, as the readily available di- 
calcium phosphate. While the precipi- 
tated phosphate cannot be regarded as 
of quite the same value as water soluble 
phosphate, the falling-off in fertilising 
value is slight. 


Various attempts were made to ascer- 
tain how much of the nitrogen of the 
original cyanamide had been converted 
into ammonium salts in the mixed 
manures; the results were, however, 
unsatisfactory owing to the fact that 
the unchanged cyanamide is itself con- 
tinuously decomposed when distilled 
with magnesia. They indicated, how- 
ever, that little formation of ammonium 
salts had taken place. 


Some experiments were also made to 
see if any quantity of the dicyano- 
damide, which is said to be poisonous to 
plants, had been produced in the mix- 
ture. Six pots were made up, each con- 
taining about 3 kilos. of sand, and, in 
addition to potassium sulphate and other 
nutrient salts, 0°3,3 and 6 grams respect- 
ively of mixture No. 3 were added to the 
pots with an appropriate amount of 
water, and young barley plants were 
planted in each pot. The experiment 
was started too late in the year to be 
pushed to a conclusion, but in all cases 
the barley grew, though not very freely 
where 6 grams (=0'2 per cent. of the 
whole contents of the pot) had been 
added. However, such an amount is 
excessive in a sand culture, and the mere 
fact that the barley grew for three 
months in contact with so large a pro- 
portion is evidence that nothing that 
would be poisonous to plant life in prac- 
tice had been formed in the mixture. 


From our experience in making up 
these mixtures I should be strongly 
inclined to recommend farmers using 
cyanamide to mix it before sowing; it 
will mostly require to be used with a 
phosphate, and it is much less trouble to 
mix cyanamide with superphosphate in 
a manure shed than to deal with it in 
the open. It would be practically im- 
possible to sow cyanamide by hand, and 
even a machine would result in great 
waste and unpleasantness to the men 
except on the stillest of days; but after 
the first spreading of the cyanamide on 
the floor is over, mixing with superphos- 
phate presents no further inconveni- 


ences, and the resulting mixture is easy © 


to handle and can be dealt with like any 
other artificial manure without even the 
waiting period before seeding that is 
poco amended when cyanamide is sown 
alone. 


The net conclusions from the above 
experiments are that calcium cyanamide 
as now manufactured can be stored for 
a reasonale time under ordinary condi- 
tions without danger or sensible loss 
of its fertilising properties; cyanamide 
can also be mixed without difficulty or 
loss with superphosphate, the resulting 
mixture being as easily handled as any 
other artificial manure.—Journal of the 
Board of Agriculture, Vol. XIV, No. 11, 
February, 1908. 


[Experiments with this new fertiliser, 
which is already stocked by at least two 
firmsin Ceylon, are now in progress.—ED, ] 


SOIL CHEMISTRY. 


A good deal of improvement work is 
being done in this line in America. Re- 
cent investigations by Osterhout and 
others (of Bot. Gazette, 45, February, 
1908, p. 117) go to show that ‘‘magnesium 
salts and potassium salts, used separ- 
ately, are poisonous to plants, but when 
mixed together (in suitable proportions) 
the poisonous effects more or less com- 
pletely disappear.” It is to be noted 
that these poisonous effects only show 
markedly when the solutions are com- 
paratively concentrated, and that hoth 
potassium and magnesium are essential 
constituents of the food of plants, 
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ABSCONDING SWARMS OF BERKS. 


By R. BEUHNE, 
President, Victoria Apiarists’ 
Association. 

The absconding of swarms is a source 
of annoyance to the beekeeper at any 
time; and, during, or just before, a 
honey flow it is a serious loss. 


There are quite a number of causes 
which induce bees, after swarming and 
hiving, to swarm out once more and 
depart. Oceasionally it may also 
happen that a swarm will issue froma 
hive and fly straight away without first, 
as swarms usually do, settling in a 
cluster ou some object not very far from 
the hive. A swarm which absconds 
without first settling is nearly always 
from a hive which by some means has 
lost its laying queen, and the queen 
which accompanies the swarm is a virgin 
queen raised from the brood which was 
left when the old queen died or failed. 
As it takes sixteen days from the egg to 
the emerging of the queen, and a few 
more days before the young queen is 
ready to take wing, very little, if any, 
brood will be left when she takes her 
mating flight, which is about five days 
after hatching. Asshe leaves the hive 
the bees follow as aswarm and usually 
depart with her. It is of course im- 
possible to entirely prevent this kind of 
absconding, for every hive cannot be 
examined often enough to discover the 
loss of a queen, but- whenever a colony 
is found in which the presence of queen 
cells and the absence of eggs indicate 
queenlessness, all the queen cells except 
one of the best developed should _ be 
destroyed. After the young queen has 
emerged, one, two or three combs (ac- 
cording to the strength of the colony) 
of eggs and young larve from other 
colonies able to spare such, should be 
given. The presence of this young 
brood will hold the bees, that is, prevent 
them going with the queen when she 
leaves the hive for the purpose of 
mating. 


This practice of breaking out surplus 
queen cells and giving young brood 
after the only remaining cell has hatched 
is also the best way of preventing the 
issue of after-swarms from hives which 
have thrown a first or prime swarm, and 
from which further swarms are not 
desired. 


In the case of ordinary box hives, 
which owing to the absence of frames 
cannot be dealt within the way des- 
cribed, the same object may be attained, 


but with less certainty, by placing the 
newly-hived first swarm on the spot 
occupied by the old box after having 
removed the latter to a new stand. This 
causes most of the old bees which still 
remained in the parent hive when the 
swarm issued, to join the swarm because 
it occupies the spot to which they fly 
when returning from the fields. Thus 
only bees which have never yet been 
flying out remain in the parent hive 
which in consequence is not able to cast 
another swarm when the first of the 
queen cells hatches. The first emerging 
queen is therefore allowed by the bees 
to destroy the remaining queen cells. 
When a colony swarms before any queen 
cells are sealed, and there is much brood 
in the hive, sufficient bees will have 
become of field age during the extra 
length of time which must elapse before 
the first queen hatches, to bring the 
colony to swarming strength, and a 
second swarm may result notwithstand- 
ing the removal of the colony to a new 
stand when the first swarm issued. 


Much of the absconding of swarms 
which issue in a normal season could be 
prevented by the owner of the bees if he 
were aware of the causes which bring it 
about. One cause is leaving the swarm 
too long before hiving it. <A normal 
swarm usually settles somewhere not 
far from the old hive. After an hour 
or so scouts go out looking for a place 
to found a new home, and after such has 
been found the swarm will often persist 
in turning out after hiving and perhaps 
finally absconding to the place selected. 
Other causes of swarms refusing to stay 
when hived are excessive heat, want of 
ventilation, annoyance from ants or 
robber bees, or an objectional odour of 
the box, that of kerosene, for instance. 


The bees of a swarm areina state of 
excitement, and the box in which they 
are hived should be well shaded and 
given a large entrance for three or four 
days. It should also be free from odours 
or stickiness of honey, which would 
attract ants or robbers. 


Turned out swarms are more trouble- 
some than swarms issuing for the first 
time. Inthe latter case the bees are 
gorged with honey and therefore heavy ; 
they settle low and are seldom inclined 
to sting. On the other hand bees swarm- 
ing out of an empty hive after having 
consumed the honey they carried are 
light on the wing, often settle in inaces- 
sible places, sting more readily, and 
frequently abscond.—Journal of the 
Department of Agriculture of Victoria, 
Vol. VI., Part. 3, 9th March, 1908. 
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APICULTURE IN CEYLON. 
2nd Series.) 
By AN AMATEUR. 
(Concluded from page 262.) 


IV. 


The question of the sale of honey is 
naturally one of importance; and I pro- 
pose to deal with this shortly, together 
with « few suggestions on the subject 
of bee-forage. One is apt to imagine 
that it is possible to keep an unlimited 
number of hives within a fixed radius 
without detriment to the amount of 
honey secured by individual hives. 
There are, I believe, eight bee-masters 
in the United States that own more 
than a thousand hives in their parti- 
cular locality, which seems to bear out 
the supposition. Butit must be recol- 
tected that these grandees live in dis- 
tricts abounding in honey-producing 
plants, and they never lose an oppor- 
tunity of increasing the amount of bee- 
forage in their neighbourhood, Thus, 
certain parts of the Northern States 
contain whole forests. of linden-trees, 
which probably yield ten times as much 
honey as any other kind of tree in exist- 
ence. And again, California boasts thou- 
sands of acres of such arid land, that 
nothing will grow there but the famous 
sage-scrub —a honey-producer of the very 
first rank. And bee-keepers in these 
districts will generally distribute to 
neighbouring farmers seed of other 
vectar-yielding plants free, on the un- 
derstanding that the farmers shall sow 
up great tracts of arable land with these 
seeds. And those of us that know the 
Scottish moors and have heard the 
huge areas of heather humming with 
millions of bees will hardly be surprised 
to learn that such districts will support 
an almost unlimited number of hives. 


But in most districts the case is other- 
wise. A certain number’ of _ hives 
can be kept with profit; but beyond 
this number theaverage weight of honey 
per hive decreases. It is, therefore, all- 
important to find out what plants and 
trees in the apiculturalist’s environs 
yield honey, at what seasons they are 
in flower, and what number of hives 
can be kept in a certain area. When this 
is known, then the bee-keeper can set to 
work, and by judicious planting increase 
the honey-yield of his neighbourhood. 
Some jungle-trees he will find to be 
absolute non-producers of nectar, while 
others, at certain seasons, positively 
hum with bee-life, He should, there- 
fore, endeavour to spread the latter at 
the expense of the former. Huge areas 
of the hill country will permit the 
growth of Kuropean plants. Mustard 
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we know will grow well there; and 
twenty acres of this will yield a very nice 
crop of honey, and later on a further 
crop of seed, which always has a 
market value. The same applies to rape. 
White clover and alsike (Trifolium 
hybridum) atford the very finest cattle 
fodder, while their nectar fetches a very 
high price on the Kuropean markets. 
Then, again, we know that gorse grows 
freely above 5,000 feet; and Iam con- 
vineed that great tracts of the ugly and 
comparatively useless patana-grass could 
be gradually replaced by heather, which 
isa valuable sheep-fodder. 
the Horton Plains, for instance, not 
only made immensely valuable, but 
also considerably beautified by the in- 


troduction of heather—and the experi- — 


ment could be tried there of turning 
down grouse and thereby increasing the 
value of Ceylon as a sportsman’s coun- 
try ! 


The famous buckwheat would almost 
certainly thrive and yield a double 
profit in honey and grain in the hill 
country. And I suppose every English 
lady out here has a little mint in her gar- 
den. The native mint appears to bear no 
flowers; but the English variety flowers 
well and yields a delicious nectar—be- 
sides having a more delicate flavour. 
The ordinary thyme should be replaced 
by the larger variety found in South- 
ern Kurope, or by the large-flowered 
and intensely sweet marjoram. Ugly 
and dry patches of gardens can be 
filed in with the graceful shrubs of 
rosemary. Hedges of the glorious New 
Zealand fuchsia can take the place of 
the uninteresting Madras thorn, yielding 
an almost endless supply of flowers for 
table-decoration ; and an unsightly cor- 
ner of the garden can be filled with 
borage, which flowers unceasingly for 
three months together. 


But in addition to nectar-yielding 


plants, an eye should be given to those 
yielding pollen. Mignonette, Job’s Tears, 
sunflowers, schizanthus, poppies, tree- 
tomatoes, Cape gooseberries, and various 
grasses willbe found of value. And all the 
citrus family yield pollen as well as honey 
in great store. Ifit is desired to plant 
shade trees along roads, why not put in 
oranges, lime, pomeloes, &c, ? We know 
that these do well between 2,000 and 
5.000 feet. Below that wecould put 
in some of the sweet-scented trees so 
abundant in the streets of Kandy 
and Colombo; and above that 
elevation we have the handsome and 
valuabie golden wattle. The blue-gum 
givesa honey of peculiar, but not un- 
pleasing, flavour, valuable for the anti- 
septic roperties contained in _ it, 
Passion-fruit and itsjallies, and cherries, 
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apples, pears, &c., not’ only contain a 
valuable nectar, but also produce double 
the crop of fruit when bees are kept 
near them. Strawberries, also, though 
producing very little honey, yield 
pollen and bear heavier crops in presence 
of hives. 


There is a strange superstition current 
in lay circles that ‘‘ half the honey one 
Ihave myself 
often heard it amplified somewhat on 
these lines :— 


“Do you mean to say you have 
never heard that there are factories in 
Switzerland where you can actually see 
machines at work pressing paraffine-wax 
into the shape of cells and pouring 
syrup in? Why, itis no secret at all!” 


If you ask Mr. Know-all if he has ever 
Witnessed the process, he will invariably 
reply that he has not; but that he 
knows ‘‘dozens of men that have, 
Needless to say, Mr. Know-all conveni- 
ently forgets to send you the names and 
addresses of his friends, which he “has 
written down somewhere in an address- 
book.” It is a great pity that these 
friends can never be traced, as they have 
seen things that no scientist has ever 
been able to discover. 


The fact is, Mr. Know-all likes to pose 
as a wellof useful information. He has 
probably heard the assertion made by 
an ignorant, nurse, when he was a little 
boy, and thinks it may bea useful piece 
of knowledge to air to his credulous 
friends, So far is it from being the 
truth that, if he can name the factory in 
question, he can claim a very large 
reward (£400, I think), offered by a syndi- 
cate of large bee-keepers in order to dis- 
prove the lie! The reward has_ been 
offered and advertised for several years 
now. Isit nota little strange that some 
of the dozens of friends of Mr. Know- 
all have not claimed it yet ? 


No. You may make up your mind to 
it that all comb-honey is genuine, and 
that quite 95% of run-honey is likewise 
pure. There are, and always will be, 
dishonest traders that will adulterate 
run-honey with some cheap syrup; but 
it is the exception. So you can safely 
challenge Mr. Know-all when next you 
meet him. It will doubtless afford you 
some considerable satisfaction to be able 
to take him down a peg or two—which 
is always beneficial to his kind. 


It is easy to see how this curious super- 
stition has arisen. An ignorant man has 
seen a bee-keeper introduce a frame of 
foundation to his hive. It is neatly 
stamped to the shape of the base of 
cells. Therefore it is artificial. He does 
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not trouble to discover that, if the bee- 
keeper used any other wax but the 
purest beeswax, it would melt in the 
heat of the hive and kill his bees. Again, 
he sees the bee-keeper feed syrup to his 
bees. Of course, the bee-keeper has 
bought sugar at 2d. and will sell the 
resulting ‘‘ honey” at 6d. The whole 
matter is as clear as day. He does not, 
unfortunately, take the trouble to dis- 
cover that the bee-keeper only does this 
in order to build up weak colonies or to 
give a stock sufficient stores of food to 
tide it over the winter! Feeding is always 
somewhat of a messy job; and you may 
lay to it that the bee-keeper is not going 
to do more in that line than he is 
obliged ! 


Itis just as well to do what you can 
towards dissipating these absurd beliefs, 
since people do_not like to think they 
are being swindled; and if they know 
that you sell only pure honey, they will 
like to buy from you, and so you will 
command a market. With this object in 
view, therefore, you should ask your 
friends to come and see your bees—take 
outa frame and point out which cells 
contain honey and which brood; draw 
their atteution toe the queen—the rabble 
always enjoys a glimpse of royalty! 
Explain to them the use of foundation 
and show them a piece. Describe how 
and why exactly you feed your bees. 
And I may add that, if you can handle 
your bees without using a veil, they will 
be far more interested, believing that 
you must necessarily understand a tre- 
mendous lot about the creatures ! 


Your next object should be to place 
your honey on the market in an attrac- 
tive form. Owing to the absence of com- 
petition in comb-honey, you will do best 
at first to deal as much as possible in 
that. All sections that are well-filled 
and capped up to the edges, with nice 
level surfaces, clean and white in colour, 
should be graded as first-class. Then you 
can establish a criterion for second-class 
sections ; and all that falls below that 
standard should be extracted or left in 
the hive as Monsoon stores for the bees. 
If, however, you find that the bees bring 
in a nice-tasting honey that is not pure 
white—heather and buckwheat, for 
instance, yield a nectar that is distinctly 
yellow—do not put this in the second- 
class, but grade it first-class as dark 
honey. Ineed hardly remind you that 
heather-honey is as great a favourite at 
home, and fetches as big prices, as white 
clover honey. Be careful not to leave the 
sections on too long, or they will lose 
their pristine whiteness, owing to the 
perambulations of countless bees over 
their surfaces, 
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In order to extract honey from combs 
or sections, you must have an uncapping- 
knife to shave off the caps of the cells, 
and a centrifugal extracting machine, 
which costs from 14s. to about £2. Itis 
as well, however, to remember that 
honey gathered trom heather or buck- 
wheat is too thick to extract by means 
of amachine. The extractor is also fre- 
quently used toempty a brood-comb of 
honey when the bees are filling cells too 
quickly in the brood-nest and thereby 
leaving the queen no room to lay her 
eggs. 


When you come to your honey-harvest, 
you will require a sheet of queen-exclud- 
ing zine fur each hive. This is laid 
above the brood-nest and prevents the 
queen going up into the super to lay 
eggs there, while the perforations are 
sufficiently large to permit easy passage 
to workers. These cost about 10d. to Is. 
each in England. And when you come 
to remove racks of sections from your 
hives, you will find a super-clearer (cost- 
ing about 2s. each) very useful. It is a 
board which is slipped under the super 
and allows the bees already in it to go 
down into the body-box, but prevents 
any bees returning into the = super. 
Twenty-four hours after putting it on, 
you will find not a bee among your 
sections. 


When extracting from sections, remem- 
ber to put back the empty sections as 
soon as possible into the hive for the 
bees to refill. They will do this in a few 
days, as they have no need to spend any 
time or energy over building new combs. 


All cappings shaved from cells, and, in 
fact, every scrap of waste wax should be 
earefully collected and melted down, 
either in a solar wax-melter (costing 
about lis., which gives the whitest wax), 
or in an old fish-kettle, placing the wax 
on the upper (perforated) surface and 
filling the lower part with water. The 
kettle is placed over the fire and allowed 
to boil, when the wax falls through into 
the water and, when cold, forms a thick 
crust on its surface. Wax—pure bees- 
wax, that is—always commands and 
always will command a large market 
and high prices; and the bee-keeper will 
find a small supply very useful to have 
near him, as he will frequently require 
it to fix starters of foundation to frames. 


Extracted honey should be put up in 
41b. or 1 lb. bottles—procurable from 
any bee-dealer at about 1) to 16 shillings 
per gross, the more expensive ones being 
serew-capped—and labelled attractively 
with your name. Sections should be 
packed in little cardboard boxes (costing 
about 4 to 12 shillings per hundred, ac- 


and likewise labelled. All bee-dealers 
make a specialty of supplying labels 
pricted in colours—generally with a 
picture of a bee-hive or a spray of 
flowers—with the words: ‘‘Pure honey 
from the Apiary of———.” They cost 
about seven shillings per thousand—or 
possibly even cheaper. If they attract 
even one customer or induce a customer 
to pay one cent. per lb. more for the 
honey, you are well repaid ! 


Agricultural shows are frequent in all 
parts of the Island. You should utilise 
these for the purpose of advertising your 
wares. Havea nice exhibit of sections 
and bottles of your honey, and make up 
your mind to give away fifty sections as 
presents. At one end of the show- 
ground (where the public will not be 
disturbed) exhibit a hive of bees —if pos- 
sible an observatory-hive—-and handle 
them from time to time for the public to 
see, If you put up a notice that you 
would handle them at 11 a.m. and 4 p.m., 
and that you would give notice by ring- 
ing a bell, you would have a seething 
crowd round you every time. You may 
ask what attracts them. What attracts 
a crowd when a man advertises his inten- 
tion of entering a cage of lions? They 
hope, of course, to see you stung—and 
they will be disappointed, for the bees 
will be so confused by the crowd of 
people that they will be harmless! . 


I shall now bring my papers to an end. 
I have not told you much, but the rest 
you will quickly learn by experience. 
I will therefore wish all that have fol- 
lowed my remarks with a view to start- 
ing apiculture every success and a 
pleasant addition to their breakfast- 
tables and their incomes. 


VETERINARY NOTES. 


Foor-AND-MoutH DISEASR. 


In view of the outbreak of foot-and- 
mouth disease in Edinburgh, referred to 
in my last contribution, the British 
Medical Journal of the 14th March, 1908, 
contains some interesting facts about 
the disease. 


2. Three German Veterinary Sur- 
geons, it is said, made the experiment of 
drinking daily about a quart of milk 
obtained from cows affected with this 
disease. 


3. Onthe second day of the experi- 
ment one of the men manifested fever, 
headache and itching of the hands and 
fingers. Five days later a_ vesicular 
eruption was seen in the mucous mem- 
brane of his tongue, cheeks.and lips and 
on the skin of his hands and fingers, 
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4. The other two experimenters also 
contracted the disease, but in their case 
the eruptions were confined to the 


mouth. 


5. The precise nature of the virus of 
foot-and-mouth disease has not yet been 
elucidated. Some years ago various 
bacteria were isolated from the lesions 
and the blood of the affected animals, and 
each bacterium was claimed by its 
respective discoverer as the causal 
agent; butit has recently been shown 
that the liquid contents of the vesicles 
of this disease retain their virulence 
after large dilution with water and 
passage through a filter, the pores of 
which areso minute as to prevent the 
transmission of the smallest known 
bacteria. It is, therefore, probable that 
the true causal agentis not within the 
range of the existing powers of micros- 
copic vision. 


TUBERCULOSIS. 


6. Another disease communicable to 
man from the lower animals is Tuber- 
culosis. It is caused by the tubercle 
bacillus which was discovered by Koch. 
The relation between human and bovine 
tuberculosis is a subject of vital impor- 
tance. Butitis strange that there has 
recently been a good deal of difference 
of opinion regarding it. 


7. Koch himseif held the opinion that 
human tuberculosis was entirely different 
from bovine, and could not be trans- 
mitted to cattle, and that the infection 
of human beings from bovine tuberculosis 
rarely occurred, if ever. 


8. On the other hand. there are ex- 
perts who believe in the essential 
identity of both types of the disease, 
and say that there is only one tubercle 
bacillus, and that its pathogenic proper- 
ties are determined by its habitat and 
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by the tissues and fluids in which it hag 
developed. 


9. Dr. Nathan Raw, an_ eminent 
specialist, holds an opinion which may 
be called the mean between these two 
extremes. He says that the bacillus of 
human tuberculosis and that of the 
bovine disease are different varieties of 
a common species, and that bovine tuber- 
culosis is frequently communicated to 
human beings both by means of infected 
food and by contagion. 


10. Astothe particular lesions in the 
human body produced by these two 
varieties of the tubercule microbe, he 
thinks it probable that phthisis pul- 
monalis and ulceration of the intestines 
and abdominal glands are produced by 
the bacillus of the human type and 
tubercular peritonits, tuberculosis of the 
lymphatic glands, tubercular meningitis 
and lupus by the bovine bacillus. 


11. When there is such a divergence 
of opinion, itis best to err on the side of 
prudence with regard to the sanitary 
measures adopted for the prevention of 
the disease ; and the recent Royal Com- 
mission on Human and Animal Tuber- 
culosis, after numerous exveriments and 
exhaustive examinations of the lesions, 
have come to the conclusion that the 
tuberculosis set up by the bacillus of 
human source is, so far as its anatomical 
and histological features are concerned, 
one and the same as the tuberculosis set 
up by the bacillus of the bovine source. 


12. They have further arrived ac the 
conclusion that cattle and man can be 
reciprocally infected, and urge the 
necessity of more stringent measures 
being enforced to prevent the sale and 
consumption of milk from cows affected 
with tuberculosis. 

K. T. HOOLEH, 


Acting Govt. Veterinary Surgeon. 


CAMPHOR CULTIVATION IN 
CEYLON. 
(Illustrated.) 

By H. F, Macminuan. 


Camphor has now taken its place 
amongst the minor products of Ceylon, 
as will be seen from the accompanying 
photograph of an upcountry flourishing 
Camphor plantation. It is now about 
15 years since the possibility of Camphor 


cultivation as an industry for Ceylon’ 


claimed the special attention of the 
Botanic Department. At that time the 
Superintendent of Hakgala Gardens, 
Mr. W. Nock, was enthusiastic in extol- 
ling its merits, and by practical demon- 
stration of the suitability of the tree to 
our upcountry climate, as well as of its 
yield of camphor, succeeded in interest- 
ing a good many planters in the new 
product. From that time forward a 
large number of plants have been regu- 
larly raised at Hakgala from imported 
seed (and latterly from root-cuttings) 
and distributed to planters in dif- 
ferent parts of the Island, but chiefly 
at elevations of 3,000 to 5,000 feet. 
During the last few years many planters 
and firms have themselves imported seed 
direct from Japan, and notwithstand- 
ing the_ difficulty frequently expe- 
rienced in obtaining good seed and 
the heavy expenses and disappoint- 
ment incurred in the failure of almost 
whole consignments to germinate, they 
have persistently repeated orders and 
importations, so that at the present 
time a good number of estates may 
be found with well-established areas 
under this product. Some of these are 
now at a yielding stage, and Iam in- 
formed that a certainappreciable amount 
of locally-manufactured camphor is now 
exported, showing, I believe, good 
returns. 


Camphor is found to thrive at moder- 
ate to high elevations, being suited to 
ravines or wind-blown hill crests where 
scarcely anything else wil! succeed; 
although it may also be grown at almost 
sea-level, it can hardly be said to flourish 
under 2,000 feet. Apart from consider- 
ations of yield, the Camphor tree is well 
adapted for shading road-sides and form- 
ing wind-belts, the latter affording 
shelter for tea or other smaller growing 
crops. It is naturally a dense bushy 
evergreen tree, furnished with branches 
to the base; left to itselfit grows to a 
height of 40 feet or more. In cultivation, 
however, according to the modern 
method, the plants are coppiced and 
kept at a convenient height of about 
4 or 5 feet. 
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The plantation shown in the accom- Fe 


panying photograph is five years old, 
the/plants having been raised from seed 
imported by the owner direct from 
Yokohama. These have been planted out 
at a distance of 8 feet by 4 feet apart, in 


patna land at an elevation of about 4,500 


feet. Being primarily of the nature of an 
experiment the trees were allowed to run 
up to a height of 15 to 18 feet, when they 
were cut down to4 feet, the prunings 
obtained thereby yielding at the rate of 
about 60 lb. of camphor tothe acre. The 
coppiced trees have since been clipped 
with a hedge shears: after an interval of 
about tive months, and yielded approxi- 
mately at the rate of 50 lb. per acre. 
The Superintendent has since learned 
from experience thatit is best not to 
allow the trees to run up to sucha 
height, but to top them when about 33 
years old. Heconsiders that when the 
bushes are well formed they may he 
clipped at least 3or 4 times a year, 
judging by the rate at which they are 
now flushing. 


Clippings obtained from MHakgala 
Gardens about 6 years ago yielded upon 
distillation experiments by Mr. Kelway 
Bamber at the rate of ‘75 to 1 per cent, 


of camphor and from 27 to 34 per cent. 
Mr. W. Nock estimated — 


of camphor oil. 
that on an average 14 lb. of clippings per 
annum could be obtained from each 
bush. This would work out at about 
190 lb. made camphor per acre, 1.é., 
reckoning on the trees being planted 8 
feet by 4feet apart, which would give 
1,360 trees to the acre. 


SCHOOL GARDENS. 
(Illustrated.) 
By H. F. MACMILLAN. 


That the School Gardens in Ceylon are 
doing good work, both by example and 
precept, is now generally recognised. 
The accompanying photograph shows 
only a corner of a flourishing garden at a 
lowcountry Buddhist vernacular school. 
Here the head-teacher and his assistants 
work with the boys for acertain speci- 


fied time, showing plainly that there is — 


no degradation in doingso. T. 
too seem to enjoy the relaxation that 


work in the garden affords from the 


class-room, and are thus taught to look 
upon physical work as an_ enjoyment 
rather than drudgery. The School 
Gardens have recently undergone a 
thorough inspection by their Superin- 
tendent, Mr. Drieberg, with Dr. 
Willis, Director, Royal Botanic Gardens. 


The boys > 


CAMPHOR TREE IN HAKGALA GARDENS. - Photo by H.-F. Macmillan. 


by H. FL Ma nillon. 


Proto 


IN CEYLON. 


A CAMPHOR PLANTATION AT 5,000 FT. 


Macmillan. 


y 


Photo by H. 


A SCHOOL GARDEN IN THE LOW-COUNTRY. 
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AGRICULTURAL CO-OPERATIVE 
SOCIETY. 


From the book Of Rules of the Natal 
Society we extract the following :— 


SPECIAL RULES. 


IV. Theliability of the Shareholders is 
limited to the amount of their individual 
holdings. 


VI. Ordinary Shares shall be of the 
value of each per share shall 
be paid on application, and the remainder 
in such calls as the Committee may from 
time to time direct, at least two weeks’ 
notice being given for the payment of 
every such call, 
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VII. The net profits arising from the 
general business from the Society, after 
providing for the payment of interest on 
share capital at the rate of eight per 
cent. per annum, shall be allotted as 
follows :— 


(1) Not less than per cent. of 
the net profits shall be allotted to the 
workers employed by the Society in pro- 
portion to the wages earned by them 
respectively during the period to which 
the division relates. 


(2) At least one-half of the net profits 
shall be carried to the Reserve Fund 
until the latter equals the share capital. 
When the Reserve Fund equals the 


_share capital, the general meetings shall 


decide as to the amount to be placed 
to the Reserve Kund in each year 
thereafter. 


(8) The remainder of the net profits 
shall be divided amongst the members 
in proportion to the amount of their 
dealings with the Society during the 
period to which the division relates, pro- 
vided (that the sum, if any, so divided 
amongst non-members shall not exceed 
one-half of the sum to which they would 
be entitled as members), that no non- 
member shall participate in the net 
profits of the Society. 


IX. Nodealer in or agent for the sale 
of agricultural requirements, nor any 
person dealing as trader in or agent for 
agricultural produce, shall be eligible for 
membership of the Committee of the 
Society, or for appointment as an officer. 


GENERAL RULES, 


21. The interest and dividends pay- 
able upon the share capital held by any 
member shall not be paid to him until 
all the shares which he is required to 
hold are fully paid, but shall accumulate 
and be credited to him from time to 
time as share capital until such shares 
are paid up. 


Miscellaneous. 


23. Ail sums due from any member, 
for subscriptions or otherwise, shall be 
recoverable from him, his executors or 
administrators, as a debt due to the 
Society. The Secretary shall lay before 
each ordinary business meeting a return 
of all such sums, and thereupon the 
meeting may— | 


(1) Direct the Committee to take 
legal proceedings for the recovery 
thereof ; 


If the sum is due in respect of a 
share, declare such share to be 
forfeited if any payment thereon 
has been in arrear for three 
calender months. 

28. Subject to the payment of, +s a 
sufficient provision for, all subsis ting 
claims on the Society, the Comm ttee 
may from time to time apply any 
moneys which they cannot profitably 
invest to pay off the excess of shares 
held by those who hold the largest 
number above those who hold the next 
largest. Provided that no member be 
required to accept less than the full sum 
paid upon each share paid off, and that 
the number of shares held by any 
member shall not be reduced below the 
number required, by the rules of the 
Society, to be held. 


68. Subject to the provisions as to the 
Manager of the Society hereinafter 
contained, the Committee shall control 
all business carried on by or on account 
of the Society. They shall from time to 
time engage, remove or discharge all 
assistant managers, salesmien, or em- 
ployees of any description, other than 
manual workers, required to conduct 
any such business, and fix their duties, 
salaries, or other remuneration, at such 
rates, and require them to give such 
security, in such forms approved of by 
them, as they determine. They shall 
decide on the evidence to be produced 
for establishing the claim of any 
nominee, executor, administrator, or 
official trustee to any share in the 
Society, and may institute, prosecute, 
compromise, or refer to arbitration any 
suit, debt, liability or claim against, by, 
to, or on the Society ; and in any case 
for which the rules of the Society do 
not expressly provide, may exercise any 
power which could be exercised by the 
Society in general meeting, other than 
suchas by the law for the time being 
relating to Industrial and Provident 
Societies may be required to be exercised 
by such meetings, and so that in the 
exercise of any such power they do 
nothing inconsistent with the previous 
resolutions of such meetings. And all 
acts or orders done or given by the 
Committee in the name and on behalf 
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of the Society under any power hereby 
given them, shall bind the Society and 
every member thereof as fully as if 
they had been acts or orders of a 
majority of the members of the Society, 
at ageneral meeting thereof, acting in 
exercise of the powers given them by 
the rules. 


LITERATURE OF ECONOMIC 
BOTANY AND AGRICULTURE, 
XXVII. 


By J.-C. WILLIs. 


Rice.—Manuring. Queensland Agri. 
Journal, March 1899, p. 199. 


a ely Trin. Bull. III. 1899, p. 
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sativa. Bot. Gaz. 27. 1899, p. 467. 
Rice culture in the United States. 
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Agri. See Nature 22. 2. 1900, p. 401, 
and reprint in Jam. Bull. 1900, p. 60. 


aan rice. Jamaica Bull. VII. 1900, 

p- 18. 
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Note sur un tireur de paddy. Bull. 
Econ. Indoch. June 1900, p. 299. 


The Engelberg rice huller. Ind. 
Gard. 16. 8. 1900, p. 113. 
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Bull, Econ. Indoch. 1901, p. 497. 


Rijst. Ind. Mere. 18. 6.1901, p. 445. 

Culture du riz 4 l’aide des engrais 
chimiques. Bull. Econ. Indoch. 
1900, p. 697. 


Rice growing and preparation for 
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Cultivation of rice in the United 
States. Jamaica Bull. 1908, p. 175. 

L’ amelioration du riz de Cochin- 
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Notes sur differents varietés de riz. 
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74, 1904. 

Properties and uses of rice oil. Ind. 
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Rice growing in British Guiana. 
Agri, News V. 1906, p. 198. 

Le Riz. Bull. Jard. Col. 1906, p. 108. 

La decortication du riz sur la planta- 
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PACKING FRUIT FOR EXPORT. 
By J. G. TURNER, 

Senior Inspector of Fruit Exports and 

Imports. 

Since the publication, in former 
numbers of this Journal, of articles on 
the packing of fruit for export, new 
conditions have arisen. These conditions 
owetheir existence tothe inception of the 
new regulations which has been brought 
into operation within the last year or so, 
viz., The Commerce Act and the Fruit 
Cases Act. It is therefore thought 
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necessary to bring before these growers, 
who may be unaware of the new laws, 
the principal points to be observed in 
putting up their produce so as to con- 
form with all requirments. 


In the endeavour to establish and 
maintain a profitable oversea market for 
the rapidly-increasing output of our Vic- 
torian orchards, too much attention 
cannot be given to the important item 
of putting up fruit in an attractive and 
honest manner. In advices received from 
the United Kingdom, South Africa, and 
other oversea markets, the one key-note 
is invariably sounded: ‘‘Pack nothing but 
the choicest fruit, grade evenly, pack full 
cases and pack them honestly through- 
out ; inferior, badly graded, diseased and 
dishonestly packed fruit we do not want 
at any price, as it gives us more trouble 
than itis worth, injures the good re- 
putation of other shipments and results 
in loss to every one concerned.” Growers 
cannot give too much attention to this 
important matter. Itis obvious that it 
costs just as much to pick, pack and 
export inferior fruit as it does to handle 
only the best. Against this labour the 
grower often realises dead loss or bearly 
sufficient profit to pay his expenses, to 
say nothing of the bad reputation gained 
—a reputation unfortunately shared by 
other growers who have taken trouble 
to put uponly the best. It may be said 
that nowadays with our Vegetation 
Diseases Act, Fruit Cases Act, and 
Commerce Act, itis impossible for any 
but the choicest of fruits to be shipped 
for export ; but, unfortunately, such is 
not exactly correct. The grower may 
put up fruit of an uneven size, or his 
fruit may be too green or withered or 
over-ripe, or packed in newspaper or 
other inferior wrappers. Under certain 
circumstances none of these faultscan be 
dealt with under existing enactments, 
but there is no doubt that fruit put up 
under such conditions will soon find its 
proper level. Were it not for the damag- 
ing effect of these inferior consignments 
upon high-grade shipments we could 
afford toignore them. MHappily ship- 
ments of this sort are becoming rarer 
every year asour knowledge of export 
requirements advances. 


The necessity for our growers paying 
attention to even the smallest points, so 
that they may not be left behind in the 
race, is becoming more apparent every 
year. Although we have, so far, enjoyed 
almost a monopoly of the Continental 
markets as far as antipodean fruits are 
concerned, the entry of such new com- 
petitors as Cape Colonyand Argentine 
Republic should awaken in our growers 
the determination to hold first place 
forall time. The immense possibilities 
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of the market betore us are practically 
undreamt of. Taking the United King- 
dom alone, we find that out of the 
immense quantity received there from 
all parts of the world, Victoria contri- 
butes only one case out of every thou- 
and. The demand of the United King- 
dom for foreign-grown fruitis ever on the 
increase. That this is so is shown by the 
following figures :— 


Years. Values. 
1845 ie at £886,888 
1865 pee Ae £3, 185,984 
1885 a Pe £7,587, 523 
1905 j ie £9,983,119 


When it is remembered that the above 
figures do not include the importations 
into foregin countries some idea may 
be gathered ot what may yet be done by 
the growers of this State towards shar- 
ing in this enormous trade. That our 
opportunity is all the more inviting is 
shown by the fact that nearly the whole 
of the supplies of the foreign-grown 
fruit is drawn from the Northern 
Hemisphere; also that at the time of 


the year when we are forwarding our — 


shipments the markets are compara- 
tively bare. To grasp and to hold that 
opportunity certain conditions must be 
observed :—Economy in production, hon- 
est packing of high-grade fruit, cheap 
regular and invariable oversea carriage 
and businesslike supervision and control 
of output at each centre of distribution. 
And not the least of these conditions 
is :—Honest packing of high-grade fruits. 


VARIETIES. 


In selecting varieties for export it 
will be better forthe intending shipper 
to confine himself to not more than five 
or six varieties at most. lt is preferable 
to work up areputation on two or three 
standard varieties which are in constant 
demand than to spend much time, effort 
and cash in pushing varieties about 
which little or nothing is known by the 
trade or consumer. 


PASSION FRUIT. 


The recent successful landing of 
passion-fruit at London should prompt 
out growers to send more of this most 
delicious fruit. Trade should commence 
inasmall way, with say, two or three 
consignments in the first season. As 
the fruit is not yet too well known in 
the United Kingdom, it will require 
writing up and pushing to work up 
what is bound to become, in time, a big 
business. Those experts who have 
tasted our Victorian passion-fruit state 
that they are unequalled for flavour, 
size and appearance, and compare favour- 
ably with any grown in any part of the 
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world. These fruits will carry in ordin- 
ary export cases. Each fruit should 
be wrapped to prevent the spread of 
any decay, but for trial shipments, 
growers should pack in different ways, 
in order to find out ‘the best methods 
of carriage. 


CiTRUS FRUITS. 


Citrus fruits sent to London from this 
State have, so far, had no success worth 
speaking of. Nevertheless, the success 
of the Italian and American growers in 
landing oranges and lemons on the 
Melbourne wharf after a journey of 
several thousand miles shows that it is 
possible to carry citrus fruits in perfect 
order. Similarfruits have been received, 
from China, in trays and ordinary cases 
in perfect order. It seems from observ- 
ation of these consigments, that the 
essentials to success are:—Send only 
prime, thin-skinned, well-cured fruits, 
wrap each in dry tissue-paper and pack 
in boxes or trays so that the contents 
may not be shaken about. LExperi- 
mental lots might be also sent to the 
United States. In May last, oranges 
were selling up to l4s. 6d., and lemons 
2ls. per case, at San Francisco. Oranges 
should arrive in London from about 
the middle of August until the end of 
October. Lemons are not so likely to 
be payable as oranges, because of the 
regular supplies of stored fruit in large 
quantities and at low rates. 


CONCLUSION. 


See that the highest standard of 
quality is maintained throughout every 
season; remember that one inferior 
consigment will do more damage to a 
growers reputation than a_ whole 
season’s effort will efface; ship consign- 
ments under a few brands as possible 
(one preferably) and do not change your 
brands; co-operate and thus save ex- 
penses at this end ; concentrate and save 
expenses at the other end.—Journal 
of the Department of Agriculture of 
Meclore, Vol. VI., Part 2, February 8th, 


TOBACCO BREEDING, 


The prosperity of the tobacco industry 
as a Whole and of the growers in parti- 
cular depends on the development of 
Improved varieties of tobacco adapted 
to the demands of manufacturers and 
consumers. There is no crop which res- 
ponds so readily to breeding as tobacco, 
as has been proved by the experiments 
of the writers, and it is further true 
that without careful selection and 
breeding there is no crop which so 
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quickly deteriorates in yield and quality. 
The extent of the areas in the United 
States in which the conditions of soil 
and climate are suitable to tobacco cul- 
ture is almost unlimited, so that it seems 
possible that by giving attention to the 
production of varieties adapted to those 
conditions, this country can continue to 
produce an increasingly large yield of 
valuable tobaccos. 


The experiments of the writers have 
shown that it is possible to increase the 
yield and improve the quality of the 
crop by seed selection and breeding. The 
methods of breeding worked out in the 
course of these experiments are simple 
and practical, and can be carried out by 
every grower with little or no extra cost 
in the production of the crop. The fact 
that tobacco is perfectly self-fertile and 
that self-fertilised seed produces more 
uniform and better developed plants 
than seed resulting from cross-fertilisa- 
tion within the variety makes it possible 
by the adoption of ‘proper methods of 
saving seed to make rapid progress in 
the improvement of the crop. Improve- 
ment in the shape, size, and quality of 
leaves or increase 10 the number of leaves 
borne by the individual plants, all of 
which can be attained by breeding, 
means increased profits to the growers 
and manufacturers, and therefore is of 
vital interest to all who are interested 
in the production, manufacture, and con- 
sumption of this crop. 


The production of new varieties of 
tobacco by hybridisation and selection 
is a most important phase of tobacco 
breeding. The new hybrids of native 
New England. varieties with standard 
foreign-grown varieties, combining cer- 
tain valuable characters of both parents, 
described in this bulletin, are good illus- 
trations of the use of breeding in the 
improvement of the tobacco crop. The 
making and testing of hybrids are 
matters of experiment and require con- 
siderable time and expense, but expe- 
rience has shown that the results justify 
the necessary expenditure. 


The production of improved breeds of 
live stock and varieties of fruits and 
cereals, in fact, of all crops, might be 
cited to prove the importance of apply- 
ing the principles of breeding to the 
tobacco crop. It is only recently that 
systematic breeding experiments have 
been undertaken. It is hoped that the 
results of the experiments cited in this 
bulletin will serve as a means of creat- 
ing general interest in this subject and 
of inducing investigators, breeders, and 
growers to turn their attention to the 
further improvement of their crops. 


Miscellaneous. 


Tobacco growers in the sections where 
these experiments have been carried on 
have generally adopted the improved 
methods of bagging carefully selected 
seed plants and of separating the seed, 
and they are using the improved varie- 
ties of tobacco produced in the course of 
these investigations. In most of these 
districts certain men have become in- 


terested in the careful and systematic. 


breeding of tobacco. 


From the practical standpoint, there 
is nO more important problem in tobacco 
culture than the production of uniform 
crops. A lack of uniformity in the crop 
not only results in a low yield, as a 
whole, and more especially of the best 
and most profitable grades of the cure 
and termented product, but also in- 
creases the cost of sorting out the differ- 
ent types of leaves into their respective 
grades for market, the expense of which 
must be borne directly or indirectly by 
the grower. 


The principal cause of the lack of the 
uniformity in tobacco is cross-fertiliza- 
tion. In tobacco, asin all other crops, 
seed resulting from  cross-fertilization 
produces many plants unlike either 
parent. Therefore such seed is undesir- 
able for the general planting of a 
crop where uniformity is so important 
a factor. Where the tobacco seed 

lants are grown without protection 
‘rom .cross-fertilization some of the 
flowers are cross-fertilized by insects or 
other agencies. Desirable plants may 
thus be crossed with undesirable plants 
in the same field or in the adjoining 
fields, and the plants grown from the 
seed thus produced are usually extremely 
variable, some of them resembling the 
desirable plants from which the seed 
was harvested, others resembling the 
inferior plants from which the pollen 
was carried for crossing, while the re- 
mainder are of an intermediate type, 
unsuited to the purpose for which the 
crop is grown, and therefore causing a 
loss to the grower. The writers have 
observed numberless cases in different 
tobacco-growing sections where several 
distinct and worthless new types ap- 
peared in the fields, the plants of which 
were grown from carefully selected seed. 
These undesirable types could only be 
accounted for by the accidental crossing 
of the seed plants the year preceding 
or at some previous time. The crossing 
of individual plants of the same strain, 
even if both are desirable plants, results 
in undesirable variations, many of which 
are apparently reversions to earlier and 
unimproved types of tobacco. 


In those varieties of tobacco in which 
the buds are removed long before the 
flowers openon all of the plants except 
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those saved for seed production, or 


where early topping is practised, the 
opportunity for crossing of the flowers 
borne by the seed plants with other 
plants in the same field is almost wholly 
limited to the seed plants. However, 
it frequently occurs that late or diseased 
plants, or possibly sucker branches that 
have been overlooked, develop flowers 
which open at just the right time to 
allow insects to carvy the pollen from 
these flowers to the seed plants and thus 
effect cross-fertilization. There is little 
doubt that many of the plants of irre- 
gular and unusual types are produced 
as aresult of this kind of cross-fertili- 
zation. 


An important cause of variation in 
tobacco plants is the use of immature 
seed. Many growers cut off or harvest 
the seed heads before all the seed pods 
have turned brown; hence _ before 
maturity. The writers have observed 
hundreds of instances where the seed 
plants have been cut off while many of 
the flowers were still in bloom. On such 
seed heads seed pods in all stages of 
maturity can be found. Some of the 
pods are fully ripe and contain mature 
seed, while others have not fully deve- 
loped. Much of the seed is immature 
and contains little food for the nourish- 
ment of the plantlet. These seed heads 
are frequently thrashed out with a flail 
or the pods are crushed by hand in 
order to shell out the seed. In this way 
the immature seed is mixed with the ripe 
seed sown in the seed beds. In the seed 
beds the immature seed frequently 
sprouts earlier than the mature seed, 
and the early seedlings grown from such 
seed are naturally seed for transplanting 
in the field. Such plants have a great 
tendency to vary, in some cases being 
very early, and as a rule having leaves 
that are small, coarse, and wholly un- 
desirable for any purpose. These weak, 
immature tobacco seeds, according to 
careful and extensive observations by 
the writers, produce plants which are 
more subject to certain diseases, parti- 
cularly the mosaic disease, than are 
plants grown from mature seed. 


The excess of plant food in the soil 
where heavy applications of barnyard 
manure and commercial fertilizers are 
used is usually thought to produce vari- 
ations in the plants. This variation is 
usually shown by au increase in the 
size of the leaves, which is generally cor- 
related with changes in colour, flavour, 
and other characters. In these cases 
there is usually a tendency for the type 
of plant to break up, so that the unifor- 
mity of the crop is disturbed. Where it 
is necessary to use large quantities of 
fertilizers in the growing of a profitable 
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crop, the inclination to variation induced 
by this extensive system of cultivation 
must be controlled by the most rigid 
selection of seed from the type of plants 
best adapted for the purpose for which 
the tobacco is grown. 


In the production of improved varie- 
ties of tobacco by breeding, variation 
in type can be secured by crossing, and 
by continued saving of se]f-fertilized seeds 
from plants most nearly reaching the 
growers ideal of perfect plants uniform 
types can be fixed. Growers will frequent- 
find plants that are markedly better 
than the rest of the plants in the field, 
so that by selecting these desirable 
variations a steady improvement in the 
yield and quality of the crop can be 
effected.. Variation, therefore, is a basis 
for selection in an experimental way, 
but in practise every effort must be put 
forth in order to secure uniformity of 
the plants in the field and thus produce 
the most profitable crops. 


THE INTRODUCTION AND ACCLIMATIZA- 
TION OF VARIETIES. 


The introduction of the seed of 
standard foreign-grown varieties of 
tobacco has been the source of increased 
wealth and prosperity in certain tobacco 
districts of the United States. In other 
regions such importations have resulted 
in great financial loss to the growers, 
which in most cases has been due to a 
lack of knowledge of the effect of the 
change of soil and climatic conditions 
on the particular type of tobacco grown. 


The western Florida and southern 
Georgia Sumatra tobacco industry is an 
illustration of the successful introduc- 
tion of a foreign grown variety of 
tobacco. Tobacco growers in this region 
secured small samples of the seed of the 
Sumatra variety of tobacco from the 
islandof Sumatra. At first small experi- 
mental crops were grown and seed saved 
from the best plants in these crops. In 
the course of this experimental cultiva- 
tion it was noticed that the plants grown 
under the partial shade of trees in 
freshly-cleared fields produced finer and 
more desirable leaves for cigar wrappers 
than the plants grown in the open. 
This fact led to the erection of an arti- 


- ficial shade over the fields, made of slats 


laid on a suitable framework. This 
method of growing tobacco was intro- 
duced about 1896 by Mr. D. A. Shaw, of 
Quincy, Fla. Later, other growers used 
a coarse cheese cloth asa substitute for 
the slats. The shade method of growing 
tobacco in this region has developed 
rapidly, and at the present time several 
thousands of acres of tobacco are grown 
under either slat or cloth shade, and the 
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industry has become established on a 
profitable and successful basis. During 
this time considerable attention has 
been paid to the production of a uniform 
type of tobacco adapted to the climatic 
and soil conditions of this section by 
the saving of seed from carefully selected 
plants of the Sumatra variety. 


When Sumatra seed was first intro- 
duced into Florida, the variety broke ue 
into anumber of different types, some 
of which were desirable, while others 
were undesirable. By reason of the 
small crops grown from such seed, the 
loss to the growers from the production 
of undesirable types of plants was not 
very great. The growers naturally 
saved for seed those plants which pro- 
duced the most desirable types of 
tobacco, and as a result of continued 
selection of this kind a fairly uniform 
type of tobacco which was adapted to 
the local conditions in this section was 
secured. As the demand for this Florida- 
grown Sumatra tobacco developed, re- 
sulting in the increased acreages, seed was 
at hand which was throughly acclima- 
tized for planting the larger area devoted 
to this crop. From time to time the 
tobacco planters in this region have 
obtained small quantities of seed from 
Sumatra, but in such cases this seed has 
been grown in a_ very limited way in 
very small fields until it has been 
acclimatized and uniform types have 
been secured by seed selection. 


_Aboutthe time of the Cuban revolu- 
tion it became apparent that the supply 
of Cuban-grown tobacco for the use of 
cigar manufacturers in the United 
States might become limited by reason 
of the unfavourable conditions for 
tobacco growing then prevailing in 
Cuba. Under these circumstances it was 
thought to be propitious time to intro- 
duce the growing of Cuban tobacco into 
southern Florida, where the conditions 
of climate and soil were believedto be 
similar to those of Cuba. Considerable 
public interest was aroused in this 
project, andas a result large quantities 
of Cuban-grown seed were secured and 
planted in sections of Florida. The 
crops raised from this seed proved to be 
a disappointment to the growers. The 
change of soil and climatic conditions 
resulted in the breaking up of the 
type of the Cuban variety into a 
large number of sorts, some of which 
were desirable, while others were 
undesirable. Many of the plants 
developed a branching habit of growth, 
bearing very small, undesirable leaves 
of poor quality, resuiting ina very low 
yield ofan inferior tobacco. One of the 
main causes of failure was the lack of 
understanding on the partof the growers 
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of the effect of the change of conditions 
on the type of tobacco and their neglect 
to appreciate the necessity of securing 
strains of plants by seed selection of the 
desirable types adapted to the particular 
conditions of soil and climate in south- 
ern Florida. If the acclimatization of 
these strains had been accomplished by 
seed selection in small fields, with little 
loss to the growers, the strains could 
have been grown on a more extensive 
scale with better chances of success. 


In order to illustrate the necessity for 
the acclimatization of a variety of to- 
bacco before it is grown on an extensive 
seale, the successful experiments of the 
Bureau of Soils in the introduction of 
Cuban tobacco in Texas may be cited. 
After a previous unsuccessful attempt 
by farmers in Texas to grow Cuban to- 
bacco from freshly-imported Cuban seed, 
the Bureau of Soils began systematic 
experiments in growing small fields of 
tobacco and saving seed of the most 
desirable plants according to the method 
deseribed in this bulletin. In these 
crops certain plants were found which 
produced leaves possessing the flavour 
and aroma desired in a_ high-grade 
filler tobacco. The seeds from. these 
plants were saved uuder bag, and their 
product has been found to possess the 
desirable characters of the parent plants. 
This tobacco has been sold at profitable 
prices, and the areadevoted to the grow- 
ing of this cropis being gradually ex- 
tended in orderto meet the demands of 
the manufacturers for this grade of 
filler tobacco. In northern Florida the 
tobacco growers, as a result of their 
experience with the imported Sumatra 
seed, experimented in growing, in the 
open, small fields of a cigar filler tobacco 
ota variety, the seed of which was 
originally introduced from Cuba. This 
variety of Florida filler tobacco is now 
being grown extensively and profitably 
in that section. 


The writers during the past season 
planted in Florida Connecticut-grown 
seed of the Sumatra variety. It was 
found that while there was a noticeable 
change in the shape of leaf and in some 
minor characters inthe Florida-grown 
tobacco, there was no violent breaking 
up of type or indization of unusal 
variablity. This experiment and other 
observations have led the writers to 
believe that the effect of changing seed 
from the north to thesouthis not ac- 
companied by such marked changes as 
when seed is taken from tropical condi- 
tions to northern latitudes. 


In summing up the observations on 
this subject it can safely be said that 
it isadangerous policy to plant large 
crops of tobacco with imported seed or 
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with seed from a very different section. 
In most cases it has resulted in failure 
and caused considerable loss to the 
growers. The general crops should be 
planted from seed produced under the 
same conditions as the crops which is 
tobe grown. If it is necessary to 
change the seed or desirable to test 
imported varieties, it should be done 
on asmall scale, followed by a most 
careful selection of seed plants, and 
the seed should be saved under bag, 
safe from cross-fertilization, 


On account of thelarge quantity of 
seed produced by a single plant under 
normal conditious, and the fact that the 
various characters of a tobacco plant are 
inherited so strikingly and uniformly by 
its progeny, the following year when the 
seed is saved uuder bag, protected from 
cross-fertilization, itis possible for the 
tobacco grower to secure uniformity 
with a considerable degree of improve- 
mentin type, quality, and yield by one 
year’s selection. One _ plant - often 
furnishes enough seed for an entire crop, 
andthe plants raised from this seed 
always produce a very uniform lot of 
tobaeco when ecross-fertilization is not 
allowed to take place.—U. S. Depart- 
ment of Agriculture, Bull. 96, March 12, 
1907. 


THE PRINCIPLES OF SEED-TESTING. 


By T. JoHnson, D.Sc., 


Professor of Botany in the Royal Col- 
lege of Science, Dublin. 


While Botany, like other subjects of 
study, will always have its followers 
who pursue it for its own sake, or 
beeause of the increase of knowledge of 
Nature its successful prosecution brings, 
there are others who through taste or 
other cause devote themselves to botany 
from the applied or economic point of 
view. The magnificent work done by 
the English botanists in the nineteenth 
century was due, in large measure, as 
Sir J. Hooker himself once told me, to 
the demands of people at home and 
abroad for information as to the nature 
and uses of the plants forming the flora 
of our newly-acquired Colonies. It was, 
on the other hand, the absence of Colo- 
nies before 1880 which helped to produce 
the splendid results in anatomical and 
physiological botany for which Germany 
became famous. 


There are two branches of economic 
botany, the foundations of which have 
been laid practically within the last 
fifty years—that bearing on plant dis- 
eases or plant-pathology, and that of 
seed-testing. ' 
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It may not be out of place here for me, 
as a former student and teacher of the 
Royal College of Science, London, to call 
attention to what appears to a botanist 
a peculiar lack of appreciation of the 
modern developments of botany in the 
hesitation shown as to the future of the 
Biological Division, in the Report of the 
Committee on that College’s conversion 
into amore strictly technical or applied 
College of Science. If the Committee 
were familiar with the beneficial work 
carried out in Germany by Frank, Hartig, 
Von Tubeuf, Aderhold, ete., in the Bio- 
logical Institutes of Berlin, Munich, and 
Hamburg, and in France by Prillieux 
and Delacroix, ete., there would surely 
be noinclination to suppress the Biolo- 
gical Division, but rather to develop 
it along economic lines. Even if there 
were no ordinary students this division 
could make an ample return for all 
expenditure on it by additions to our 
knowledge of benefit to agriculture, 
horticulture, and other branches of 
economic botany. 


It was in the year 1869 that seed- 
testing, as now understood, started. 
Nobbe of Tharand was asked to examine 
a grass mixture, and found the sample 
was not true to description, a remark 
which applied to many other samples 
he then obtained from various parts of 
Germany. 


Although the credit of starting the 
first Seed-testing Station must be given 
to Nobbe, measures had been taken as 
long ago as 1816 in Switzerland to sup- 
press fraud in theseed trade. Thus an in- 
spector had the right of entry into aseed 
shop or warehouse for inspection of the 
seeds on sale, punishment following 
detection of fraud. In England in 1869 
the Adulteration of Seeds Act was passed, 
making it penal to kill seeds kept for 
sale. The Royal Horticultural Society of 
England did much to expose the corrup- 
tion which had crept into the seed trade. 
In its second report (Farmer’s Magazine, 
February, 1869), the Royal Horticultural 
Society Committee says: “*... Hvery- 
thing is thus thrown upon the honesty 
of the dealer. He fixes the prices, regu- 
lates the quality, and the purchaser is 
keptin the dark, and has no check upon 
either. This is a temptation beyond 
what the average frailty of human 
nature ought in fairness to be exposed. 
... One of the chief funetions of the 
association (of wholesale seedsmen) is 
...the regulation of prices .... and 
the determination as to what kind of 
seeds should have their average lowered 
and to what extent it should be done.” 
With honourable exceptions trade cata- 
logues offered in addition to ‘nett or 
pure seed “trio” seed, 7,e., seed killed for 
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admixture purposes! The Act of 1869 
made the admixture of killed seed an 
offence, but did not provide machinery 
fur the detection of the offence, as is 
now the case for artificial manures and 
feeding stuffs under the Fertilizers and 
Feeding Stuffs Act of 1898, 


In 1900 the English Board of Agricul- 
ture appointed a Committee to enquire 
into the conditions under which agri- 
cultural seeds are at present sold, and 
to report whether any further measures 
can with advantage be taken to secure 
the maintenance of adequate standards 
of purity and germinating power. This 
Departmental Committee recommended 
the establishment of one central Seed- 
testing Station under Government aus- 
pices, with the fees so fixed as to encour- 
age seedsmen to sell subject to reselling 
by the purchaser, should he desire it. 
So far this recommendation has _ re- 
mained a dead letter in Great Britain. 
A Government Station was already in 
existence in Ireland when the Com- 
mitte was appointed, and so far some 
ae samples of seed have been tested 

y it, 


The revelations of fraud and ignorance 
published in 1875 by Nobbe in his Hand- 
buch der Samenkunde led to vigorous 
action, and Seed-testing Stations were 
started in nearly every country in the 
world, mostly under Government con- 
trol At the present time there are 
some 150. 


The object of each Station is to assist 
the seedsmen and the farmers in secur- 
ing the best and purest seed for agri- 
cultural or other purposes. Evidence 
abounds to prove thvt where in auy 
trade there is a demand for inferior 
goods the supply will be forthcoming, 
and that where there is igncrance on 
the buyer’s side the seller will, in too 
many cases, take advantage of it and 
try to profit by it. These statements 
are not universally applicable in the 
seed trade. They hold true, however, 
to such au extent as to necessitate the 
existence of Ssed-testing Stations to 
determine for all parties concerned 
the nature of the goods under sale. 
It is not necessary to label the good 
and bad kinds, While in appearance 
and price there is little to distin- 
guish the two kinds of seeds from one 
another, the test shows an enormous 
difference. 


Asmany of my readers are probably 
not familiar with the qualities which 
characterise a good seed, or with the 
procedure followed in ascertaining these 
points, I propose in the following lines 
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to describe briefly the more important 
points. In examining a sample of seed 
one’s attention is directed to 


J. THE GENUINENESS. 


By this is meant that the seed is 
really what it is described as being. 
A farmer who orders meadow fescue and 
is supplied with the much cheaper peren- 
nial rye, is defrauded. The two seeds 
are very similar in appearance, and lend 
themselves to deception. <A farmer 
who orders turnip seed and receives the 
cheaper rape, loses money in the pur- 
chase, and turther gets a crop of green 
tops instead of fleshly roots. Charlock, 
the yellow mustard-like pest in potato, 
eorn, and other fields, has a seed very 
like turnip or rape, and often, apart 
from taste, needs the microscope for 
identification. At one time charlock was 
largely mixed with turnip or rape, and 
often, to hide its presence in the seed, 
was killed before mixing, to prevent its 
appearance in the field, on the principle, 
as was well stated, that ‘‘dead men tell 
no tales.” Owing to the tendency of 
turnips and swede to bolt, the general 
similarity in appearance of the seeds of 
turnip, swede, rape, and = charlock 
(all members of the genus Brassica), and 
to the consequent danger of fraud, cases 
occur every year, in my own experince, 
in which the Seed-testing Station is 
called in tu decide as between buyer and 
seller. The clovers at one time were far 
from being genuine. Nobbe quotes a 
letter from a Continental firm offering 
to a seedsman quartz stones so agreeing 
in size and colour with red clover or 
white clover that the ordinary farmer 
could not distinguish them. English red 
clover has a high value in the trade, but 
every season is not favourable to the 
general maturing of its seeds. The 
supply falls short of the demand, and 
other less hardy red clovers are liable to 
be substituted. In such cases’ the 
genuineness is generally ascertainable by 
examination of the seed impurities. 


Several seeds in falsely called English 
red clover are foreign, and never occur 
in England. By the examination of such 
impurities Stebler of Zurich has, during 
the past twenty years, collected most 
valuable information as to the country 
of origin of seeds, and his results are 
now in course of publication. Advant- 
age of the knowledge of this means of 
identification is sometimes taken by the 
grower. Thus Russian flax seed, which 


has a reputation for strong growth, has. 


acommon impurity called ‘false flax ” 
(Camelina sativa). The grower of flax 
in another country, knowing this, some- 
times introduces a little false flax seed 
into his flax seed to give the impression 
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that the seed is genuine Russian-grown, — 


The meadow grasses (Poa sp.) differ 
greatly in value. Theseeds of the differ- 


ent species possess definite botanical — 


characters, but these characters can be 
so far removed by cleaning machinery 
that the cheaper, more easily obtained 


seed can be substituted for the dearer, | 


better kind. The ordinary buyer could 
not be expected to know the difference. 
Must he then continue to be, because 
of his unavoidable ignorance, th2 pos- 
sible victim of fraud ? 


2. PURITY. 


By practical purity is meant that the 
seed is not only true to name, but that 
it contains nothing else in measurable 
quantity. The two chief sources of im- 
purity are inert matter, such as stone, 
particles of soil, broken seeds, stalks, 
chaff—all dead weight—and the seeds of 
other plants, chiefly weeds. Great im- 
provement has taken place in this branch 
of the seed trade, The better houses 
have often elaborate machinery by whieh 
the impurities are removed. Unfortun- 
ately, however, these very inipurities 
find a ready market, and the supply 
within the trade is not equal to the 
demand ! 


Many of the weed ‘seeds are highly 


objectionable or injurious. The dodder . 


is very generally present in some clovers, 
and may do a great deal of harmas a 
parasitic pest. The dodder seed is in 
size and colour so like a particle of soil 
as to be indistinguishable to the farmer. 
Fortunately for Ireland, the dodder does 
not thrive well, and there are few cases on 
record- of injury to crops caused by it. 
Thad one case before me in 1900 of the 
destruction of a flax field by the flax 
dodder, and the correspondent men- 
tioned cases of great damage in some 
fields in earlier years. 


In England the dodder has, I under- 
stand, done much harm locally, from 
year to year, but does not often ripen 
its seeds. In some of the Continental 
and American clovers, however, ripe 
dodder seeds are plentiful. In England 
an ounce of dodder in a ton of clover is 
the limit of impurity considered permis- 
sible. On the Continent the limit varies 
-_from absolute freedom to from five to 
ten dodder seeds in one kilogramme of 
clover. Most foreign clovers contain 
dodder, and may require several sievings 
before becoming free from it. At the 
recent International Conference in Ham- 
burg it was decided to invite from all 
over the Would information as to the 
prevalence of dodder in the flora, ete. of 
each country. 
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The procedure followed in testing the 
purity of a seed is quite simple. A defi- 
nite weight, varying according to the 
kind of seed, is taken from an average 
sample of the bulk. The impurities of 
the two kinds already mentioned are 
separated out, weighed, and expressed 
as a percentage. A difficulty arises in 
some cases where the seeds are blind or 
deaf, 7.e., have all the external characters 
of the true seed, but lack the kerael. 
This is especially the case in such a grass 
as the meadow foxtail. In some cases 
this seed is pure chaff. When the seed 
is examined by transmitted light the 
presence or absence of the kernel is 
observable. In the great majority of 
Stations these blind seeds are treated 
as impurities, but where seed is bought 
by the bushel (or by volume) it would be 
more equitable to include them in the 
germination test. 


3. GERMINATION. 


The seed from which the impurities 
have been removed is taken, and from it 
a definite number, varying according to 
the seed under inquiry —200 to 400 gener- 
ally—is separated without selection, 
and placed under suitable conditions of 
temperature, air, and moisture for ger- 
mination. Atthe end of a certain time, 
from a few days inthe case of clovers 
and flax, to 28 or even 30 days in the case 
of some of the Poas, all the seeds capable 
of germinating will have sprouted, and 
can have been counted. In this way the 
percentage of germination is obtained. 
This varies from seed to seed, but should 
not vary much for the same kind, even 
from season to season, when the seed is 
ripe and fresh. Excellent work was 
done by Mr. W. Carruthers, F.R.S., the 
Consulting Botanist to the Royal Agri- 
cultural Society, when that Society was 
led to issue a schedule of agricultural 
seeds indicating the minimum percent- 
age of germination of each kind which 
the seedsman should be asked to guaran- 
tee to the member when purchasing 


The riper and more perfect the seed, 
the more quickly and uniformly will it 
germinate. This is called the Germinat- 
ing Energy, and is usually expressed in 
an Interim Report. Old and not well 
“filled” seeds have a low and irregular 
germinating energy. Some seedsmen 
seem to act on the view that a seed is 
never too old to be sold, and save seed 
from one year to another year on the 
ground that next season, owing to 
adverse weather, there may be a short- 
age of supply. Such prevision and pro- 
vision are supported by the statement 
that, in some cases, two-year old seeds 
give better plants. In the majority of 
cases, one-year old seed is the best to 
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sow. From two_ years on, seeds lose 
their vitality by degrees. 


4, TRUE VALUE. 


It is obvious that one gets an imper- 
fect idea of the quality of a seed by 
considering the purity and germination 
apart from one another. A seed may be 
pure, but of low germinating power 
through age, ‘‘heating,” want of ripe- 
ness, ete. Another seed may be very 
impure, but what there is of it, true to 
name, may germinate well. Either 
reporé alone would be misleading. I had 
one sample of Timothy grass to test, 
intended for experimental work. It was 
pure and looked good seed, but germi- 
nated only 10 per cent. It was in conse- 
quence useless. Hence it is usual tocom- 
bine the purity and germination per- 
centage to get the True Value of the seed. 
This is expressed by the following for- 
mula, where :— 


P= percentage of purity. 


G=percentage of germination, and 
T V=True Value. PxG 


Thus a sample of perennial rye showing 
90 per cent. purity and 80 per cent, ger- 
mination has a true value of 72—i.e., every 
100 He contains only %2 Ib. really good 
seed. 


In the Irish Station the percentages of 
purity and germination are stated 
separately. 


Many factors affect the germinatj 
ofa given seed. We are at vetiade 
position to say what is the best or opti- 
mum condition in each respect for the 
production of the highest degree of 
germination in the laboratory of each 
particular kind of seed. In nature the 
seed is still less placed under the opti- 
mum conditions in every respect; it is 
in consequence usual to assume that the 
percentage of germination in nature will 
be 5 per cent. less than under the more 
or less controllable artificial conditions 
Further, 5 to 8 per cent. is allowed as a 
margin of error in cases of dispute in 
estimating percentage of germination in 
the Seed Station. (Advantage is some- 
times taken of this by the trade to add 
on to a Station’s report 5 to 8 per cent.) 
The poorer and more uneven the seed 
the greater will be the difference in two 
tests of it even under apparently iden- 
tical conditions, One is apt to lose sight 
of the fact that the object of testing the 
seed should be, not to obtain the highest 
possible degree of germination under the 
most perfect artificial conditions, but tc 
secure a good working idea of the 
germinating power of the seed when 
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placed under field conditions. Let us 
now consider in some detail the pro- 
cedure followed in ascertaining the 
germinating power of seed :— 


1. Germinating Bed.—Excepting in 
the case of some of the larger seeds, they 
are placed, without previous soaking, 
directly in the seed-bed, without being 
in contact with one another. The seed- 
bed varies. In some cases strong folded 
blotting paper is used, in others porous 
clay dishes of varying thickness, in 
others sand, and in yet others (especially 
cereals) ordinary soil in flower-pots or 
saucers in a greenhouse. I shall not stop 
to mention the practical details to be 
observed in keeping these media pure. 
In this Station the same seed is tested 
in two or more of these media and the 
average result taken, this being further 
checked by the simultaneous germin- 
ation of a ‘‘control” seed of known 
germinating power. I have found this 
additional precaution very useful in 
cases of dispute between buyer and 
seller, and recommend it for general 
adoption. 


2. Temperature.—Whatever the na- 
ture of the bed may be, it is essential 
that its temperature should be under 
eontrol and should remain constant. In 
most cases the temperature recom- 
mended is 20° C. Here our results have 
been more satisfactory when the thermo- 
meter of the incubator was 24° C. 
Certain seeds (Poa, Dactylis, Beta, etc.) 
are found to germinate better if they are 
also exposed each day toa temperature 
of 30° C. for six hours, in imitation of 
the diurnal rise of temperature in nature. 


(3) Moisture and Seed-bed.--The pro 


cess of dehydration through which a 
seed passes in ripening hasits counter- 
part when germination is taking place. 
A dry seed will not germinate, no matter 
how favourable the other conditions 
may be. If, on the other hand, a seed is 
left water-logged it will not germinate, 
but in a few days die and rot away. 
The seed-beds used in testing are of a 
porous nature, in contact by partial 
immersion or otherwise with fresh water, 
so that the necessary moisture reaches 
the seed, generally by capillarity. For 
most seeds the amount of moisture so 
obtained is sufficient. This holds true 
for the seed-bed, whether of porous clay, 
sand, asbestos, or blotting-paper and 
for most seeds. 


(4) Air.—Fresh air is usually provided 
for in the incubators by ventilators, 
Seeds are particularly sensitive to inju- 
rious chemical substances, whether in the 
seed-bed or in the gas often used in 
heating the incubator. 
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(5) Light.—Most seeds seem indifferent 
to sunlizht, %.e., the seeds germinate 
equally well in darkness or light. It is 
a popular saying that a seed in nature 
germinates best when covered by a 
layer of soil equal in depth to the dia- 
meter of the seed. Exposure to direct 
snnlight brings with it difficulties in 
regulating the temperature of the incu- 
bator. In a few cases, e.g., the Poas- 
exposure to light has been shown to be 
distinctly beneficial, expediting the 
germination of the seed by one to three 
or four days, or increasing its percentage 
of germination. 


Where the seed is of good average 
quality, t.e., such as a seedsman should 
sell and a farmer sow—the foregoing 
conditions can be kept so generally con- 
stant thatthe test will be quite reliable, 
and may be safely taken as an indication 
foupwine purposes of the qnality of the 
seed. 


OBJECTIONS RAISED AGAINST SEED- 
TESTING. 
(0) Unreliability.—Occasionally object- 
ors to seed-testing quote cases :— 


(1) In. which several Stations have 
given widely different reports on the 
same seed. 


(2) In which the same seed tested by 
the same person under different methods 
has given different results. 


The particulars asto the quality of 
the seed, the number of seeds tested, 
the use or not of a ‘‘control” seed, the 
temperature of the incubator, the 
degree of familiarity with the incubator, 
and the experience of the tester are 
all omitted. 


The difficulty with the Poas is the usual 
case quoted. They are delicate seeds, 
but not beyond reliable testing, and, 
further, they form an infinitesimal part 
of the seed trade. A few years ago an 
Irish landowner sent independently to 
a seed firm, strongly opposed to seed-. 
testing and to me, samples of ‘‘ tussock ” 
grass seed. The fact that the firm 
identified this seed of a valuable fod- 
der grass Poa flabellata, or Dactylis 
coespitosa, aS a worthless grass. Aria 
coespitosa, cannot be quoted as proof 
of their general unreliability as seeds- 
men. The Committee was further told 
that only skilled hands could prepare 
auniform mixture Of seeds of grasses 
and clovers. The mixture made in the 
seed warehouse rearranges itself in the 
journey to the farm, and needs remixing 
before being sown. The purchase of 
mixtures is being, for obvious reasons, 
more and more discouraged by the 
farmers advisers. 
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Again, some seedsmen object to a 
Seed Station on the ground that the 
Station might give to their rivals, perhaps 
by unfair use of the Staton’s report, 
a reputation which has taken them 
years to secure. The seedsmen in Ger- 
many were at first strongly opposed to 
the establishment of Stations. Now, how- 
ever, they see the advantage of a 
properly conducted one, and in such 
an important centre as Hamburg they 
use it freely in their dealings with 
one another, and with their suppliers 
and customers. 


One seedsman admitted before the 
Committee that the result of testing by 
a Continental expert and by his own 
expert uniformly came very near one 
another. He knew, he said, when he 
was buying worthless seed, and supposed 
the farmers in the West of Ireland went 
on buying the “blowings” of grass 
seeds because it paid them to sow them. 


(b) Pedigree.—It is impossible by 
mere observation or by an ordinary 
germinating test to determine the 
pedigree of a seed. As the degree of 
fixation of the characteristics of an 
agricultural variety is often of an 
indeterminate character, the pedigree 
question is surrounded with natural 
difficulty, and often complicated by 
trade interests. 


Confidence between buyer and _ seller, 
without which no trade could exist, 
must belargely the determining factor 
in accepting the statements as to the 
pedigree of a seed, especially where 
field experiments are not carried out. 
The originator of an agricultural or a 
trade variety would not be so foolish 
as tosupply seed notin keeping with 
his description, and direct dealing with 
him should be guarantee enough, pend- 
ing the field result. 


Advocates of seed-testing have never 
contended that the pedigree of a seed 
ean be tested in the incubator. One 
well-known firm brought before the 
Committee samples, in some cases inten- 
tionally mixed, of known seeds with 
very different pedigrees but sosimilar in 
appearance that no one, the firm assert- 
ed, could distinguish them from one 
another. Apart from the fact that there 
is a microscopical means of distinguish- 
ing rape, swede, cabbage from one 
another, it appears tuo have been over- 
looked that the common law could deal 
adequately with the cases. If a seedsman 
who submitted oats, germinating 78 per 
cent. and gathered in a rather wet 
autumn, to sulphur burning to preserve 
them was, to my knowledge, fined about 


359 Miscellaneous. 


£150, it is easy, if the law is reliable, to 
foretell the fate of aseedsman_ supply- 
ing, é.g-, mangel mixed with 25 percent. 
wild beet. one of the samples submitted. 
A Seed Station has not, as its main 
function, the detection or prevention of 
fraud. 


(ec) Time-Limit.—Some firms state that 
quite half their business has to do with 
seed they never handle at all. Such 
speculative trade has its risks to run, 
and the speculating firm which no doubt 
receive a guarantee when buying the 
(foreign) supplies should be prepared to 
have the seeds it deals in submitted by 
the British farmer to test. 


It has been argued by some that 
general seed-testing would paralyse the 
seed trade if customers waited for the 
results of the testing before sowing. 
Such delay is quite unnecessary. The 
same machinery for taking samples 
under the Fertilisers and Feed Stuffs 
Act could be utilised in preventing the 
postponement of the sowing of seeds. It 
is only the samples taken from the bulk 


that are required for action under 
the Act, 
It is true that seeds do not ripen 


equally well each year. Machinery exists 
for the removal of the unripe seeds, and 
there are seedsmen who guarantee year 
by year the same percentage of germin- 
ation. The buyer should at any rate 
have the opportunity of knowing the 
germination percentage of the seed he 
is buying. There could be a mutual 
agreement as to a unit of repayment or 
of compensation in cases where the test 
showed the seeds to be under or above 
the guaranteed standard. Such a mu- 
tual arrangement has been found work- 
able. The common law could still deal 
with cases where there was evidence of 
deliberate fraud. It has come to my 
knowledge that in England, where 
certain landlords agee to pay half the 
cost of the seeds supplied to their ten- 
ants, these in some cases arrange for 
low-priced inferior seed to be actually 
supplied to them, while the landlord pays 
for superior seeds and so the whole bill. 
The tenant does not seem to realise that 
he more than pays for the difference 
later on, in poorer crops. 


To meet the time difficulty attempts 
to ascertain the vitality or viability of 
a seed at once have been made by the 
use of chemical reagents. Further, Dr. 
Waller has shown in a very interesting 
manner that seeds which are alive give 
aneletrical discharge which he ealls a 
“blaze” current, when a current from 
an induction coil is sent through the 
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seed, He has known only one case in 
which the seed failed to give the ‘‘ blaze” 
current, and subsequently germinated. 
He has had nocase of aseed giving a 
blaze current without subsequent ger- 
mination. Further, by his method an 
idea of the degree of vitality of the seed 
is obtainable. I am hoping to be able, 
with Dr. Waller’s help, to make practical 
use of his method in seed-testing. 


FUNGI ON SEEDS. 


One needs very little experience in 
seed-testing to realise to what an extent 
seeds harbour fungi. Many of these 
fungi are saprophytic, and their abund- 
ance is one sign that the seed is old 
and dead. Others are, however, para- 
sitic. They exist as hibernating myce- 
lium in the substance of the seeds and 
its coats, orin theform of spores at- 
tached or clinging to the seed coats or 
concealed within them, and sprout under 
the conditions favourable to the germin- 
ation of the healthy seeds. Several 
years ago 1 made an examination of 
mangel balls showing the pyenidia of 
Phoma betc, a fungus which does an 
immense amount of harm in Ireland. 
As Appel has recently suggested in such 
cases as Phoma betce and Helminthos 
porium gramineum seed-testing might 
aid considerably in preventing unsuit- 
able seed from being sown. In this con- 
nection it may be mentioned that Rolfs 
found the centrifugal apparatus helpful 
in detecting the spores of Fusarium lini 
on flax seeds. 


Cost oF SEHED-TESTING. 


Apparatus.—The Station should have 
several incubators, a greenhouse if pos- 
sible, a plot of ground, desecting and 
compound microscopes, a reliable set of 
named seeds, certain books, at least two 
rooms—one for the staff, and one for the 
incubators. £100 would suffice to equip 
the Station with the necessary appa- 
ratus, 


Stajff/.—The Director should be a 
trained botanist, and should have at 
least one scientific assistant who would 
be reponsible to the Director for the accu- 
racy of all the work. 


The counting of seeds, washing ot 
dishes, ete., take up a great deal of time, 
and for these purposes two or three 
smart boys or girls are necessary. In 
this station, with 1,500 samples a year 
to be tested, the Directorship is part of 
my duty as Professor of Botany in the 
Royal College of Science. One witness 
before the Seed Committee thought a 
central Station would need a Director 
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receiving £1,000 a year, with the neces- 


sary staff and equipment. 


Coast of Test,—The cost of a test 
varies very much according to the cha- 
racter of the seed and the extent of the 
test, being as a rule from 3s. upwards. 


In this Station the seedsman pays 
2s. per sample for reports on purity 
and germination; the farmer, how- 
ever, only pays 3d. Our work is con- 
fined to the Irish seed trade, and all 
fees go to H.M’s Treasury. 


It appears that no fewer than 850 sam- 
ples are sent from the United Kingdom 
abroad each year to be tested, naturally 
at considerable expense and unavoid- 
able delay. A well-conducted Station 
for Great Britain under Govenment 
control would be highly beneficial to 
British Agriculture. There is evidence 
from time to time that the existence 
of this Station has vastly improved the 
quality, e.g., of the flax seed sown in 
Ireland. A seedsman selling good seed 
has nothing to lose, but much to gain, 
by having his seeds inspected and cer- 
tificated, 


Inthe rubbish too often palmed off 
on the ignorant farmer, the Station 
proves when called in (and most of 
our testing is done for the farmers in 
Ireland ) a necessary detective. 


The Seed Committee makes what 
seems to me a fundamental error when 
it says that ‘‘ the price at which these 
seeds ( certian uncleand seeds of inferior 
quality sold in Ireland) are sold not 
unfrequently corresponds fairly accur- 
ately to their value.” The seed may be 
regarded as the farmer’s raw material 
on which he expends his money, time, 
brain, land, men, and farm appliances. 
If the seed is impure and of low germin- 
ation, he will have to spend not less, 
but vather more, of some of these in 
working up his raw material, and 
the resulting harvest will bear no com- 
parison with that derivable from 
good seed. The disparity between the 
two results will bear no comparison 
with the difference inthe original out- 
lay. in money on the two kinds of seeds. 
If the farmer knows by test that he is 
buying seed germinating only 75 per 
cent. instead of 95 per cent. he can in- 
crease the quantity sown, and so save 


loss in one direction. The Station would — 


give him this information. 


In the same way the cost to the 
State of a central Seed Station is trifl- 
ing compared with the benefit to 
British agriculture its creation would 
mean.—Sctience Progress No, 3, Vol. I., 
January 1907, pp. 483/95. 
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INDIAN AGRICULTURE. 
By HENRY STAVELEY LAWRENCE, I.C.S., 
Director of “griculture, Bombay. 


(Concluded from p. 235. ) 


CoTTON. 


To turn once more to cotton. The sta- 
tistics tell us that if we include Native 
States, cotton covers an area of 20 million 
acres, and produces about 4 million bales, 
of anapproximate value of £30 millions. 
Very little of this comes to Egland, 
(about 100,000 bales, worth £7 million); and 
since the whole of the rest of the British 
Empire produces less than 20,000 bales, 
Lancashire pays some £52 million ster- 
ling annually to foreign countries for its 
supplies. 


There are bold men who assert that it 
is proved by the Indian hand-loom 
weavers of Dacca that Indian lint is 
capable to-day of weaving the finest 
qualities of cloth—and this not from a 
vanished species of tree cotton as an 
exploded myth used to declare, but from 
the ordinary coarse Bengal staple—and 
that great discoveries are yet possible 
in the region of electricity and humidity 
to adapt modern machinery to the use of 
short staples. Certain itis that during 
the American Civil War, when Lan- 
cashire was starving for the want of 6 
million ewt. of American cotton, India 
came tothe rescue and succeeded in 
increasing the exports to Lancashire by 
5 million cwt. 


Bombay, the Central Provinces,. and 
Berar contain three-fourths of the 
cotton area. The better classes of cotton 
require a longer period of growth than 
the brief seasons of rainfall in India 
permit. Except wherethe soils are 
extraordinarily retentive of moisture, 
length of staple depends cheifly on the 
dates when the monsoon begins and 
ends. Thus the Khandesh cottons which 
are sown in June and harvested in 
October have a staple of about 
half-an-inch ; the cottons in Broach and 
Dharwar sown in September and har- 
vested in March, have a staple of three- 
fourtns of an inch, and are 30 per cent. 
more valuable, 


The failure of the constant efforts to 
introduce American and Egyptian 
varieties, which flourish most favour- 
ably with a season of growth extending 
up to eight months, resulted in most 
cases from the want of sufficient mvis- 
ture in the soil for this length of time. 
In Upper India a further difficulty was 
added in the injury caused by the 
frosts, which are liable to occur in 
December and January. Thus in that 
region nature appears todemand that 
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these plants, if grown at all, shall be 
grown between February and November, 


This important conclusion was_ grasp- 
ed by an officer of the Bombay Depart- 
ment of Agriculture who had _ studied 
the cultivation ot Egyptian cotton in 
Egypt, and has led to the successful in- 
Be a of this valuable variety into 

ind. 


Sind closely resembles Egypt in almost 
every point. Itis practically rainless, 
and derives its life fromthe Indus as 
Egypt from the Nile; in area of 
cultivation it is rapidly increasing, and 
may before long rival Egypt. Until 
recently all cultivation has depended on 
the inundation canals, which fill with 
water only when the snows in the 
Himalayas begin to melt in May, and 
which dry up with the cessation of the 
flood in October. With this brief season 
the Sindhi peasant has been compelled 
to grow a cotton which comes rapidly 
to maturity and necessarily posssess a 
short staple. Within the last few years 
the skill of the engineer has supplied 
two of the chief canals in Sind with a 
perennial flow of water, and has re- 
volutionised the agricultural conditions 
on 700,000 acres, or one-fitth of the pro- 
vince; and yet more magnificent pro- 
jects are under consideration. 


In March, 1904, the department plant- 
ed 20acres of Egyptain cotton, and in 
November obtained an excellent yield 
both in out-turn and quality. In 1905, 
500 bales were produced by native land- 
holders ; in 1906 and 1907 this quantity 
was doubled. The experiment has been 
seriously checked hy an unprecedented 
attack of boll-worm, which damaged the 
indigenous and exotic varieties alike ; 
and by the conscientious objection of the 
Sindhi cultivator toupply the greater 
amount of labour thatis necessary to the 
cultivation of the superior fibre. But 
a confident expectation is entertained 
that eventually Sind will produce 100,000 
bales of almost the finest cotton in 
the world, worth at least twice as much 
as the indigenous variety. 


The Western Punjab is closely allied 
to Sind, and if success attends the 
efforts that are in progressto  accli- 
matise Egyptian and American varieties 
there, the irrigation colonies otter a 
vast field for their cultivation. Butin 
addition tothe substitution of superior 
varieties for inferior in these exceptional 
cases, there ismuch useful work to be 
done in various directions. 


In some tracts, as in Berar, where 
cotton cultivation is increasing rapidly, 
and the people have little agricultural 
skill, demonstrations of the advantages 
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of sowing in furrows instead of broad- 
cast, and of intercultivation, have proved 
ot value; in tracts, such as Broach, 
where no improvements can yet be 
suggested in cultivation, it is believed 
that hybridisation and selection of seed 
may improve the indigenous stocks ; and 
everywhere there is imperative need of 
the assistance of the entomologist. Few 
plants have a more arduous struggle for 
existence against the ravages of insects 
than the cotton. As the season goes on, 
its enemies multiply; if climatic con- 
ditions favour the propagation of insects 
and retard the maturity of the cotton- 
boll, the result will be disaster. 


The most destructive pests are the boll- 
worm, the red cotton-bug, and the aphis. 
Fortunately, India does not possess the 
American cotton-boll weevil, which has 
exterminated the cotton plant from 
large areas in the United States, and 
which in 1905 was computed to have 
caused the loss of cotton to the value of 
£44 millions. Protective action has not 
before been taken in India against the 
importation of plant diseases, and the 
measures which now enforce the fumiga- 
tion of consignments of American cotton 
seed may be placed to the credit of the 
new department. 


In regard to insect pests, the native 
cultivator is remarkably ignorant and 
entirely helpless. Many simple and 
efficacious remedies have been suggested 
by the Imperial entomologist, the general 
adoption of which would be of immense 
benefit to agriculture. 


Before I leave the subject of cotton, I 
may refer toa fact of some antiquarian 
interest to this Society. Within the last 
few years there has sprung up a large 
export of cotton seed to England, 
amounting last year to 220,000 tons. An 
edible oil is expressed, and the residue, 
sold as Bombay cotton cake, is a cheap 
and valuable food for cattle. Thus there 
has recently been carried into effect an 
industrial project which was recommend- 
ed by this Society 120 years ago, when in 
the year 1785 it offered a premium fora 
machine which would convert cotton 
seed into oil cake. 


Foop SUPPLY. 


The tear is sometimes expressed in 
India that the increase of population 
will shortly overtake the supply of food- 
crops in the country, and alarmists point 
with apprehension both{to the exports of 
wheat and rice, and the increasing 
cultivation of fibres, oilseeds, and other 
non-food crops. 


Great changes are occurring in rural 
economy and vast vistas of speculation 
open before us. The rise in the prices of 
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agricultural produce demands enquiry. 
Is it due to temporary or permanent 
causes ? and what will be the effects ? 
In Eastern Bengal, we hear of the pros- 
perity induced by the boom in jute 
raising the standard of comfort, and 
thus reacting on prices. If enhanced 
prices lighten the burden of the obliga- 
tions of the farmer, what of the labourer 
and other sections of the community ? 
Will the plague improve the position of 
the labourer, as the Black Death did in 
England ? Not only in areas stricken by 
the plague, but in industrial centres, and 
irrigational colonies, complaint is made 
of the death of supplies of labour. 


No man will beso rash as to maintain 
that the agricultural future of India is 
free from peril, but this at least may be 
said that whatever dangers may be in 
store, would only be enhanced by any 
attempt to interfere with the freedom of 
action of the cultivator. Nor do the 
statistics support the view that India 
is within measurable distance of the 
catastrophe of a shortage of food-stuffs ; 
185 millions of acres in British India are 
under rice, wheat, millets, and pulses, 
and far more than suffice to feed the 240 
millions of people dependent thereon. 


A few years ago Lord Curzon, in- 
vestigating the larger question of the 
expansion of cultivation as a whole, 
found that in the previous twenty years 
it had kept pace with the increase of . 
population. At the same time Lord 
Curzon was led to emphasise the im- 
portance of the development of the 
irrigational resources of India ‘‘as the 
most efficient factor in the increase of 
agricultural production.” At a later 
date he would surely have coupled with 
irrigation the application of science to 
agriculture. We know already that 
systematic observation and _ scientific 
experiment can suggest improvements, 
and we can judge of the effect of the 
smallest improvement it it can be applied 
over an area of 185 million acres. 


Oilseeds form another important 
division. Sesamum, rape, mustard, lin- 
seed and groundnut had last year an 
area of 14,000,000 acres. an outturn of 2 
million tons, and a value of £20 million. 
The examination of these crops can 
scarcely be said to have begun, and the 
possibilities of improvement cannot yet 
be guaged. 


Minor PRODUCTs. 


We must leave on one side the numerous 
minor products of India; the spices and 
gums which were the earliest attractions 
of the merchant adventurers ; the lesser 
or more speculative fibres such as hemp 
and agaves, in which men seek substi- 
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tutes for cotton jute and silk ; narcotics 
and drugs, suchas opium and tobacco, 
the battle-ground of philanthropists and 
physicians ; the dyes, starches, vegeta- 
bles, and fodder-plants, each of supreme 
interest to their enthusiasts; and we 
will just touch on tea and indigo which 
merit attention, as being the admitted 
products of English enterprise. 


Tea covers an area of 500,000 acres, 
almost wholly in Hastern Bengal and 
Assam, and has an outturn of 2 million 
ewt. and a value of £64 million. A re- 
markable feature of this industry is that 
within the last five years while the area 
cultivated has been stationary the pro- 
duction has increased by 25 per cent., 
and tea-planters ascribe no small share of 
this great improvement to the researches 
of the scientific staff entertained by the 
Caleutta Tea Association, and to the 
wide-spread adoption of their sugges- 
tions as to the treatment of the gardens, 


Indigo has long been a subject of 
sorrowful interest in this country, In 
its present state of decline the cultiva- 
tion extends over an area of only 450,000 
acres, mostly now in Madras, and the 
production amounts to 70,000 ewt. valued 
at less than £1 million. 


The dawn of brighte~ hopes deserves 
mention. New varieties of the plant 
have been introduced from Java and 
Natal, and give a superior yield. Dis- 
coveries made at the research station 
established by the Behar indigo planters 
and the Bengal Government, are reported 
to have improved the manufacture of 
the dye, and may yet enable the natural 
product to withstand the competition of 
the artificial. 


DEPARTMENTAL WoRK. 


For an adequate appreciation of the 
agricultural situation, it would be neces- 
sary to put before you a survey of the 
work not only of the Agricultural, but 
also of the Forest and Veterinary 
Departments ; for questions of afforesta- 
tion and cattle are intimately concerned 
with the efficiency of agriculture. The 
utilisation of valuable manurial supplies 
for fuel continues to be a grave problem, 
ot which the operations of the Forest 
Department restricted, for the most 
part, tc narrow belts of hilly country, 
have as yet provided no solution. The 
control of cattle epidemics is the first 
care otf the Veterinary Department, and 
the education of native agency is receiv- 
ing attention in the old-established col- 
leges of Bombay and Lahore, and in new 
colleges in Madras and Bengal. In fores- 
try, there is a single centralised institu- 
tion at Dehra Dun in the sub-Himalayan 
tract, 
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The several departments work under 
the orders of the Provincial Govern- 
ments, and their programmes are criti- 
cised by the recently created Board of 
Scientific Advice, who issue an annual 
report of their proceedings. For a more 
complete account of the work of the 
Agricultural Department, | must refer 
all who are interested to the excellent 
publication issued by the Pusa Institute 
and entitled ‘‘The Agricultural Journal 
of India,” and especially to the sum- 
mary contained in the number for July 
1907, of the proceedings of the last con. 
ference of the Board of Agriculture. 


Amongst the fundamental problems 
undergoing investigation at the Pusa 
Institute, we find the fixation of nitrogen 
by plants and soil inoculation for the 
purpose of increasing the bacteria: but 
the study of fermentative chan ges both 
in the soil and in the plant is still in its 
infancy, and the experiments at Pusa 
and at various provincial stations were 
alike unsuccessful. 


CHEMISTRY. 


In chemistry the work has included 
the determination of available plant 
food in soils, and of nitrogen compounds 
in rain and dew; the examination of soil 
drainage and of the quantity and move- 
ments Csor moisture ; and the investi- 
gation of poisonous elements in i 
roots, seeds and fodders. ecules 


_The chemical branches of the provin- 
cial departments are concerned with 
local problems of drainage and the sup- 
ed of fectilisers for different classes of 
soil. 


The drainage question is of great im- 
portance where large areas are impreg- 
nated with alkali salts, and where the 
new irrigation canals, whether winding 
through the hills and dales of the South. 
ern Peninsula, or rolling in vast vol- 
umes over the sandy deserts of the north- 
ites ase pe water-table with their 
percolation, and seriously modi 
physical texture of the ficide, ie ah 


The introduction of artificial fertiliser: 
has hitherto been believed to be eet 
bited by their cost; but this view may 
require reconsideration in the light of 
more accurate knowledge of the needs of 
Indian soils, the increase in value of 
various crops, and the possibilities of 
the future derivation of nitrogen from 
the atmosphere by cheap electrical 
methods. It has been ascertained that 
of the three chief manures—nitrogen 
phosphates, and potash—the first, nitru. 
gen, is far the most beneficial to 
Indian agriculture, phosphates and 
potash being already present in sufficien 


Miscellaneous. 


quantities in many soils. The questions 
to be solved are by no means simple. 
The conditions of each definite tract 
must be considered in order to deter- 
mine—firstly, the most favourable source 
of the nitrogen required; e.g., whether 
farmyard manure, fish, oileakes, or per- 
haps, imyortations of nitrate of soda or 
sulphate of ammonia; secondly, what is 
the most profitable amount of nitrogen 
to apply ; and finally, what crops will 
repay the use of the fertiliser; there 
will be no doubt about intensive garden 
cultivation, sugar-cane, or irrigated 
erops of high value, but with dry crops, 
such as cotton and millet, much caution 
will be needed, or the crop may actually 
be injured in the event of drought. 


BOTANY. 


In botany the first essential is the 
identification and classification of the 
plants under enquiry, for great confu- 
sion has resulted in the past from the 
want of an uniform nomenclature. The 
magnitude of this task may be guaged 
from the fact that at Poona, where it 
was initiated, in a single season over 
1,100 varieties of plants from all parts of 
the Indian continent were grown and 
tabulated with minute care. To the 
botanist is assigned not only the deter- 
mination of varieties suitable to dif- 
ferent localities, but also the develop- 
ment of plant-breeding. 


America has taken the lead in preach- 
ing and practising the gospel cf hybridi- 
sation, and if its theories are not accept- 
able to the older school of botanists in this 
country its practical benefits are undeni- 
able. In India useful work has already 
been done in crossing varieties of wheat 
and of cotton, and improvements of 
stocks are confidently expected by the 
expert staff of each province. 


ENTOMOLOGY. 


In entomology and mycology progress 
cannot be equally rapid. It has been 
decided that no szientific officers are at 
present to be attached to the provincial 
departments ; and the duty of observing 
the insect pests and fungoid diseases of 
the whole continent rests on the should- 
ers of two entomologists and one myco- 
logist at Pusa. Itis contended that the 
economic value of mycological studies 
has not yet been established in the eyes 
of Western scientists, but I am_ not 
aware whether a sceptical attitude is 
also adopted in regard to entomology, 
There is in fact no branch of agricultural 
work which affords greater promise 
of valuable results than entomology. 
The scientific study of insect life is anew 
idea to the Eastern mind ; even the most 
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skilful cultivators are profoundly ignor- 
ant of the life history and habits otf 
insects. Thus they mistake beneficial 
for injurious insects and destroy their 
best friends; when the sorghum suffers 
from attacks of the aphis, and the lady- 
bird comes to eat! the aphis, the ryots 
destroy not the aphis but the ladybird, 


When the locust and the grasshopper 
lay eggs in myriads in their fields, they 
refuse to believe in the existence of the 
eggs and make no attempt to plough or 
dig them up;and when the pest deve- 
lopes, they regard it as the visitation of 
some incensed deity- 


In Western india, which is periodically 
afflicted by the depredations of locusts, 
entomological enquiry recently saved 
the Government from heavy expenditure 
on impracticable measures, and placed 
their administrative policy for the first 
time on the sure basis of knowledge. 


In regard to the action of certain 
insects, opinion is as yet divided ; take 
for instance the termite, commonly 
knownas the white ant. Some people 
maintain thatit never attacks healthy 
living tissue, and is the cultivator’s 
friend in turning ur the soil, and im- 
proving its texture; others support the 
native view that it prohibits the culti- 
vation of such crops as sugar-cane in 
certain districts, and can only be kept 
in check by profuse irrigation. 


I have “already referred to the nu- 
merous pests of cotton, to the attacks 
of which so many exotic experiments 
have succumbled. Last year, a cam- 
paign was conducted against the} boll- 
worm, which had devastated. the‘indi- 
genous cotton of the Punjab; it was 
believed that a parasite, the natural 
enemy of the bollworm, had been killed 
off by abnormal frosts, and measures 
were taken to re-introduce this parasite. 
It is reported that these measures were 
remarkably successful, and the con- 
clusion may fairly be drawn that not 
only for the introduction of imported 
varieties, but also for the preservation of 
indigenous stocks, the aid of entomlogy 
is indispensable. 


IRRIGATION. 


I hope that these notes may suffice to 
convince the unprejudiced critic of the 
potentialities of advantage to the people 
of India contained in the new agricul- 
tural policy ; but I am aware that strong- 
minded friends of mine refuse to be led 
astray by the dreams of enthusiastic 
fancy and stand firm in the ancient 
tradition that the interference of Govern- 
ment in agriculture is, has been, and 
must always be, pernicious. 
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Since, however, even these ‘‘ irreconcil- 
ables” admit one exception to this 
principle in the case of irrigational agri- 
culture, let us consider for a moment the 
value of this concession. If we refer 
once more and for the last time to the 
statistics, we learn that of a total area 
annually cultivated in British India of 
226 million acres, over one-fifth part is 
irrigated from canals, wells or tauks; 
and of this area of some 45 million acres, 
10 million acres have been brought under 
irrigation from canals which have been 
constructed by the State within the last 
thirty years. 


Now, the precarious chavacter of the 
rainfall is the greatest curse of the 
Indian cultivator, anda regular supply 
of water is the chief burden of his prayer. 

'Vicissitudes of drought and flood (and 
mainly drought) in many tracts threaten 
his very existence, and everywhere 
hamper his prosperity and impede the 
improvement of his cultivation. It is 
idle to talk of the proper rotation of 
erops and the value of the selection of 
seed to a man whois compelled to deter- 
mine according to the exigencies of each 
season what crop is likely to come to 
maturity at all, and to return him a bare 
subsistence for his labour. Thus, over 
large areas he will prefer cotton or millet 
according as the early rainfall of June is 
seanty or plentiful, and at the last 
moment open for his choice be will have 
recourse to the village store, and accept 
from the trader the remnants of a weevil- 
eaten seed-bin. His skill and courage in 
secvring a catch-crop in the face of 
heart-breaking calamities have won him 
the respect and admiration of all com- 
petent judges, but in these sterile regions 
what hope of improvement of his lot is 
offered to him by Nature ? 


It is only in recent years that this 
question has been seriously taken in 
hand by Anglo-Indian engineers, but the 
progress made has been little short of 
marvellous. Their pre-eminence in hy- 
draulic engineering is cordially recog- 
nised throughout the world and needs 
nocommendation here. The conditions 
with which they have contended have 
varied greatly ; in North-Western India 
the snows of the Himalayas constitute an 
inexhaustible reservoir and give a con- 
stant supply to the rivers from which 
canals have been conducted into deserts 
practically devoid of rain. In Southern 
India, the rivers starting from the low 
ranges of the Western Ghats are fed 
only by the capricious monsoons, and the 
main canals are either confined to the 
deltas in the Madras Presidency, or are 
dependent for their storage on artificial 
lakes of immense size._ 
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Wherever it has been found possible 
to construct these canals, agricultural 
conditions have been revolutionised. 
Millets, pulses, and short-stapled cotton 
have given place to sugar-cane, wheat, 
rice, spices, and oil-seeds. 


The traditional lore of the ryot is no 
longer of any avail, he must learn the 
methods of cultivation of crops, of which 
neither he nor his ancestors have had 
any experience ; and the mistakes which 
he makesare a powerful factor in pre- 
venting the full utilisation of the water 
placed at his disposal. As the man who 
has never handled a sovereign cannot 
administer with wisdom a sudden for- 
tune, so the ryot, accustomed to scanty 
falls of rain, does not know what to do 
with the streams that permeate his land 
in copious abundance. Hecannot under- 
stand that excess of water may be in- 
jurious. Over-irrigation exposes his 
wheat to attacks of rust, damages the 
quality of his sugar and the fibre of his 
cotton, and want of drainage renders his 
fields infertile from water-logging and 
the rise of alkali. 


Here, then, we see a wide scope for the 
energies of the new department, It is 
computed that the produce of an acre of 
irrigated land is in many districts equiva- 
lent to the produce of three to four acres 
of dry-crop land, and the value of the 
crops grown under irrigation must be a 
large percentage of the totalagricultural 
wealth of the country. The Government 
of India is committed to a programme of 
great magnitude in further irrigational 
expansion ; tracts of country larger than 
the whole cultivated area of Egypt will 
shortly be traversed witha net-work of 
new canals; the success of these canals 
and the continuance of this policy will 
be greatly influenced by the skill and 
rapidity with which the cultivators 
adapt themselves tothe new systems of 
agriculture required. In facilitating this 
change, the Department of Agriculture 
can playagreat part, andI venture to 
submit that, even if we dismiss its other 
activities as visionary, and regard it sole- 
ly as the handmaid of irrigation, it will 
justify its existence. 


IRRIGATION IN BENGAL. 

The total area leased for irrigation in 
Bengal during the official year 1907-08 up 
to the end of September last was 791,822 
acres, aS against 758,077 acres for the 
corresponding period of the previous 
year.—Indian Trade Journal, Vol. VIL, 
No. 87, Calcutta, Thursday, 28th Novem- 
ber, 1907 
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SCHOOL GARDENS. 


By C. DRIEBERG. 


A report on School Gardens in the 


United States by B. T. Galloway, Chief ° 


of the Bureau of Plant Industry, indi- 
cates the importance attached to this 
branch of education in America and the 
progress that has been made in this 
connection. 


Agriculture in its broadest sense is the 
primary basis of the wealth of a country, 
and hence the necessity for efforts being 
made to bring early to the mind of the 
child, facts which will be of value in 
emphasizing the importance of agricul- 
tural work; and there is no better way 
of doing this than through a well man- 
aged system of School Garden training. 
This work is also valuable in broadening 
lines of thought, enlarging the scope of 
the child’s observation, and improving 
its physique. 


The importance of training children 
through the medium of School Gardens 
is recognised all over the Continent and 
in Kngiand. The movement has within 
the past few years spread also to Ceylon, 
and is just being taken up in India, in 
the State of Mysore. 


Through its Bureau of Nature Study, 
Cornell University has come into touch 
with thousands of children in New 
York State, who have been urged 
to have gardens of their own and 
to further the improvement of school 
grounds. Nature Bulletins are issued 
to them, giving clear directions, in- 
terestingly written, in regard to seed 
and bulb planting, as wellas planning 
and caring for gardens. Through its 
efforts moire than 500 School Gardens in 
the State were improved by children in 
1904. Primarily, the desire of the Uni- 
versity is to aid the children of country 
schools, but its influence is strongly felt 
in the City Schools also. 


The School Garden is, however, by no 
means confined to New York State, for 
we find that Connecticut, Massachusetts, 
Misonri, Ohio, Pennsylvania and Virgi- 
nia are also participating in the new 
educational scheme. 

In Ceylon we have already some 150 
school gardens, many of which are quite 
models in their way. At first tbe 
working of the school garden scheme fell 
to the Department of Public Instruction, 
but subsequently it was transferred to 
the Department of Botanic Gardens, 
under which it would appear to more 
appropriately fall. 


What one would wish to see is the 
inclusion of school gardening among the 
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subjects for the Government Grant, so 
that the same attention may be given to 
this most important phase of education 
as ee other less practical subjects of the 
ode. 


It is satisfactory to find that a local 
movement has been set on foot to pro- 
mote Nature Study among the children 
of the capital town, and that ‘‘ rambles” 
with the object of encouraging habits 
of observation in the young, are about to 
be organised. 


NOTES AND QUERIES. 


By C. DRIEBERG. 


KE. H.—Rozelle is botanieally known as 
Hibiscus Sabdariffa. The parts used as 
food are the fleshy calyces which persist 
on the fruit. These are largely used in 
Queensland for jam making, and have 
also been found to make an excellent jelly 
and sauce (in place of cranberry). The 
calyces can be dried in the sun for future 
use. Itis suggested that the juice gut 
from them might with advantage super- 
sede the coal-tar dye used for colouring 
food a bright red. Another use of the 
plant is for fibre. For this purpose the 
erop should be ecut while still in 
flower, dried, made into bundles and 
soaked in water for 15 o0r20 days. The 
strong silk fibre (Rozella hemp), which is 
considered equal to jute, is useful for 
cordage and coarse textile products. 
The leaves are sometimes used as a salad, 
and the seeds fed to cattle and poultry. 


F. N.—The word lime is very loosely 
used, being applied indiscriminately to 
the oxide, hydrate and carbonate of 
calcium. It is most correctly applied to 
the oxide, and thus we get hydrate of 
lime and carbonate of lime. Slaked lime is 
another name for the hydrate. It is the 
carbonate that we find in shells, coral 
and limestone. Magnesian limestone is 
a compound of calcium carbonate and 
magnesium carbonate. Crystalline lime- 
stoneis burnt for lime in the Kandyan 
districts. Along the South coast coral is 
used. 

H. P.—The planting up of fuel trees 
might, as you say, pay with the present 
high price of firewood in large towns. 
But, on the other hand, with coal at 
Re. 1 per ewt. (in Colombo) householders 
can always fall back on it, though native 
cooks have a strong objection to the 
imported fuel. 

V. P.—The plant you refer to is the 
Water Hyacinth (Pontederia), plants of 
which are ¢hawked about in Colombo 
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and sold for anything between Re. | and 
Re. 3. The Botanic Department has 
warned the public against allowing the 
lant to escape from cultivation and 
BeGéiie the nuisance it is in Australia. 


G. de S.—You will find a reference to 
the Senegal groundnut in the last Pro- 
gress Report published in the T. A. & 
Magazine for March. Apply for seeds 
early if you wish to have any. 


J. C. D.—Yes, I am glad to say the 
seeds of grape-fruit received from the 
United States Department of Agriculture 
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have germinated fairly well, and will be 
Heady for giving away in a month’s 
ime. 


M. F.—The cow pea is an improved 
form of Vigna sinensis which is botani- 
cally identical with the different kinds 
of ‘“‘me’” we have in Ceylon. It isan 
excellent soil renovator, and, as it pro- 
duces heavy crops of edible beans, should 
prove a popular green manure. The 
Florida velvet bean is, on the other hand, 
unwholesome, but all the same it is hard 
to beat as an improving crop. The 
native Wandurumeé (which produces a 
hairy bean) is closely allied to it. 


Correspondence. 


*“ MELILOT,” OR “ PEA CLOVER” 


(Melhilotus Officinalis) : 
A GREAT E'BRTILISING FODDER PLANT 
For PLANTATIONS. 


Sir,--Having frequently read of the 
great trouble and expense planters have 
in maintaining the fertility of their land, 
kindly permit me to givea description 
of the above plant. 


It grows on an Island off the coast of 
Tasmania and constitutes 75 % of the 
feed for stock there. In growth it re- 
sembles lucerne, with shamrock-shaped 
leaves, but has very small yellow flowers ; 
and when cut tor hay in the flower 
stage, it has a beautiful aroma, and 
horses, cattle, sheep and pigs eatit gree- 
dily and thrive thereon. It grows from 
2to3feet high and yields from 30 cwt. 
to 2 tons of hay per acre, when not used 
for grazing. It makes good fattening 
and dairying fodder. A writer says, in 
one of our Government Agricultural 
Gazettes: ‘‘ This seed has been sown in 
raw white sand, and in the course of 5 or 
6years it has converted it into dark, 
almost black rich soil. We are growing 
splendid crops of lucerne (which requires 
the very best soil) now where it would 
have been impossible todo so without 
the use of ‘Melilot.’ It isa very rich 
nitrogenous plant of the leguminous 
order, and should prove a great boon to 
planters.” An American expert of 
Botany declares that ‘‘a fully developed 
plant of ‘ Melilot,’ conveys to the soil 


fully 4 lbs. of nitrogen, and it is un- 
equalled either asa great soil fertiliser 
or fodder plant. The cattle could also 
be grazed thereon, and the land doubly 
enriched thereby.” 


| have lately been reading that J, b. 
Carruthers, Hsq., Director of Agricul- 
ture and Government Botanist for the 
Federated Malay States, has been search- 
ing for a plant for this purpose, and so 
far has succeeded only in procuring a 
dwart thorny speciesot Mimosa (Pudica), 
a native of Brazil, which he says, ‘‘ful- 
fils toa much greater degree than any 
other the required conditions.” This 
plant adds only from 150 to 250 Ibs. of 
nitrogen to the soil per acre per annum, 
and is unsuitable for other purposes. 
It cannot for one moment be compared 
with ‘‘ Melilot,” which, apart from its 
unrivalled fertilising qualities, can be 
utilised for pasture or hay. Mr. 
Carruthersfurthersays: ‘‘Theintroduc- 
tion of a leguminous plant in rubber 
estates, to take the place of the weeds 
which grow so vigorously and are so 
expensive, means an automatic manuring 
of the soil, and a conservation of surface 
soil which will otherwise be washed 
away. ‘*Melilot” would prove equally 
valuable on coconut plantations. 
Another writer in ‘‘ Tropical Life” on 
‘‘Coconut Culture,” says: ‘‘ When the 
land is poor or sterile, it can be greatly 
improved by planting leguminous crops, 
which, besides producing an abundant 
supply of succulent fodder, manure the 
soil by increasing its supply of nitrogen, 
Cattle are an invaluable help to the 
coconut estates, as they give valuable 
manure, and the grass that is provided 


for them prevents the too rapid evapora- 
tion ot the moisture in the soil.” 


Yours very sincerely, 
B. HARRISON BURRINGBAR. 
River Tweed, N.S.W., Australia. 


[This plant is simply one of the family 
Leguminose, to which cloves, peas, 
beans, crotalaria, dadap, and other 
plants already so successfully used in 
Ceylon to enrich poor soils, belong.—ED.] 


BURMA AS A MARKET FOR 
CEYLON AND INDIAN TEA. 
Sir,—It has often struck me that, 
while pushing sales of their tea for 
a field all over the world, Ceylon planters 
seem to have entirely neglected to do so 
in Burma, which is at their gates. 


The Burman is beaten by noone in 
the East for his powers of tea consump- 
tion. In even the poorest houses the tea 
pot is going every day and all day. 
They do not care for coffee at all; in fact, 
“itis rarely or never drunk except in 
large towns where the task has been 
acquired. The tea. they drink is of 
Chinese make and is retailed at about 
oneanna a packet of about } of a lb. 


Very possibly—to use a Burmese 
expression—I may seem to be ‘teaching 
the crocodile to swim”; but as I have 
never yet come across any one trying, or 
seen any attempt made, to push your teas 
or those from India out here, I write you 
this note. Ceylon and Indian teas can be 
got at all grocers, but in Ilb. tins at 
I4as.to Rs. 1°4 perlb. The ordinary 
village Burman not only cannot run 
to this and likes to buy his tea in little 
lots, just as he can afford it, but he 
dislikes the flavour of Ceylon and Indian 
teas, and saysthey are too bitter—the 
cousequence is that the sale of this 
Chinese tea is immense. I regretI can- 
not give you the figures of import, but 
will obtain them if required, and also, if 
required, will send youa sample packet 
of tea sold everywhere to the towns- 
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man as well as the villager. If I am 
‘chewing the chewed and grinding the 


ground,” please put this letter into ; 
the W.P.B. 


The enclosure speaks for itself.* 
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Yours truly, 
J.G. F. MARSHALL. 
Tavoy, Burmah, 8th March, 1908. 


DIOSCOREA Vs. YAMS. 


Sir,—Iln your issue for December, 
1907, I note that, after quotiag my 
Bulletin on the Yautias, or Taniers, of 
Porto Rico, you make this statement: 
"This is the great‘ yam’ crop of tropi- 
cal America, but is as yet little known 
in the Hast, where the taro (Caladium) 
is cultivated.” Since the crop in question 
has been most deplorably confused with 
the taro, I regret that you should have 
added to the confusion by stating that | 
the tanier is the great yam crop. Inmy 
eleven years’ experience in tropical agri- . 
culture, I have never before heard either * 
the taniers or the taros called yams. As 
you probably know, some types of sweet | 
potatoes (Ipomcea spp.) are in some 
districts of the United States known as 
““vams,” but all true yams belong to the 
genus Dioscorea, with the possible ex- 
ception of some species of Smilax. 


You would oblige me by correcting 
your statement in the ‘‘ Agriculturist.” 


Yours very truly, 4 
O. W. BARRETT, 
Plant Introducer } 
Washington, D.C., February 17, 1908. 
In Ceylon all ‘‘ root” crops are gener- 
cally classed as ‘‘ yams,” even potatoes 
being included under this head, but it is 


much to be wished that the name could 
be restricted to the Dioscorea.—ED.] ; 


x 


* A P.O. notice stating that the skins, etc., are 4 
prohibited articles, —Ep, 
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RUBBER IN BOLIVIA. 


We are indebted to a gentleman (Mr. F. J. 
Dunleavy) connected with the ‘‘Bostom and 
Bolivia Rubber Company” for a series of picture 
post-cards, on which are given phctographs 
taken on the spot illustrative of a practical 
“History of the Rubber tree product in the 
making of the Hevea Brasiliensis of the Republic 
of Bolivia, 8.4.” We copy the lettter-press on 
each card:— 

B. & B. R. Co., Gomales, Kaka; Mapir and 
Beni Rivers Bolivia, 8.. A. 

RuBBER.—From tree to market. Tapping a 
rubber tree ‘‘ Hevea Brasiliensis” preparatory 
to attaching the tichuelas to catch the latex. 


Attaching the tichuela by tapping the 
bottom of the can with the Machadine (tap- 
ping instrument) and placing the can below 
the wound inflicted to catch flow of latex. 


In from three to five hours the tichuela is taken 
from the tree and emptied into a larger can. The 
latex gathered is taken to the Humadero (small 
oven) with orifice on the top to concentrate 
the smoke. The latex is poured into a dish 
and a paddle shaped piece of wood is warmed 
over the hot smoke, then the latex is poured 
over the paddle and the latter is rapidly re- 
volved. In ten seconds, the latex is coagulated, 
formed into rubber, cured by the smoke and 
again latex is added and so on until the latex 
in the dish is all fabricated into rubber. The 
‘rubber is then cut from the paddle and taken 
to the plantation store awaiting transportation 
to the markets of the outside world. The 
loss of weight by drying and shrinking from 
the time the rubber is received in the store 
until it reaches the European or American 
markets, is from 15 per cent. to 25 per cent. 


Rubber pickers in the forest at lunch. The 
Bolivian Rubber Picker is the only independent 
gentleman in the country. He works very little, 
has few wants that are easily supplied, a good 
climate and no responsibility. All that is writ- 
ten about the rubber picker slave, is for the 


novels and people who have never run a rubber 
plantation. They do not exist in South America, 
nor did I ever see them in Africa; though I 
lived there for some years. Slaves do not sit 
around in the sun eating lunch and smoke 
cigarettes and take a siesta like those here, 

The photographs represent well-grown 
fresh trees and stalwart men. They can be 
seen at our office, hy any one interested, 


RUBBER IN MEXICO. 


265, Avenida Vicente Guerrero, Chihuahua, 
(Mexico), 30th January, 1908, 

Dear S1r,—The enclosed cutting from the 
Mexsean Herald of 27th inst. may prove of inter- 
est to you.—With kind regards, yours sincerely, 


CHAS. BALDERSTON. 


RUBBER MEN TO MEBRT. 
PLANTERS’ ASSOCIATION TO HOLD SESSION FEB. 12. 


Dr. Pehe Olsson-Seffer, who returned Satur- 
day night from a three weeks’ visit in various 
parts of tropical Mexico, reports that the rub- 
ber planters are all very enthusiastic over the 
coming meeting of the Rubber Planters’ As- 
sociation of Mexico, which is to be held on Feb. 
12th and which will be the second session of 
that institution. It is certain that all of the 
directors of the Association will be present, 
including the President, O. H. Harrison; the 
first Vice-President, J. C. Harvey ; Pehr Olsson- 
Seffer, the second Vice-President; the direc- 
tors, including A. B. Coate, W. ©. Guels, B. 
Carranze, W. V. Backus, V. Paterson and L. I. 
Ostien. 

The programme has not been definitely ar- 
ranged, as yet, but itisknown that a number 
of important papers will be read and that the 
directors of the organisation will have some 
important business to transact. 

Dr. Olsson-Seffer reports conditiéns on the 
isthmus country to be excellent. Those rubber 
plantations which are old enough for a crop this 
year are producing well. The Zacualpa rubbe, 
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plantation, which is on the Pacific side of the 
state of Chiapas, produced about 50,000 pounds, 
The Dona Maria in the same district, owned by 
F. A. Quimby, produced about six tons. La 
Amistad, which is a small plantation in the same 
district, owned by V. 8. Smith, produced about 
two tons. All the trees on these plantations are 
about seven years old. 


In the state of Veracruz the El Palmar, which 
is located near the station of Tezonapa on the 
Veracruz and Pacific railroad, which will have 
abcut 3,700 pounds, and the La Junta, near San- 
born on the Veracruz and Pacific, of which J. C. 
Harvey is manager, is tapping, but the output 


is not yet known and the same is the condition 


existing on the Buena Ventura which is Mr. 
Harvey’s private place. 


These are all of the cultivated plantations 
producing this year, according to Dr. Pehr Ols- 
son-Seffer. The present price of rubber is ninety 
cents gold per ton. 


CARAVONICA COTTON. 

Many new plantations of every description are 
being put under cultivation to rubber and 
other products, and not a few of the Companies 
are paying special attention to the new cot- 
ton called Caravonica. This cotton was deve- 
loped a few years ago in Australia, being the 
result of hybridization between Mexican cotton 
and Peruvian Sea Island. The result, a cotton 
tree, grows to a height of from 14 to 16 feet and 
gives an enormous yield. The return per acre 
in other parts of the world is 1,200 pounds of 
gin lint and in addition to such a yield is the 
factor ofahigher price than that obtained by 
Sea Island. Two years ago Dr. Pehr Olsson- 
Seffer made his first experiment with this plant 
in Mexico, the resuits now proving extraordi- 
nary, with still bigger promises. Trees planted 
seventeen months ago at the Zacualpa botanical 
station are now sixteen feet high and in full pro- 
duction, 96 bolls having been counted on one 
tree. ‘Lhe bolls are big and the staple is very 
long. Thetree stands seven years before. the 
necesssity of replanting. Special machinery is 
required for handling the product. 


Several companies are now beginning to plant 
this seed. One of these is the Tropical Produce 
company, of New York, which is plarti.g this 
year 200 acres on the Palmar estate on the Vera- 
cruz and Pacific railroad. The San Thomas 
Cotton Eétates, Ltd., of London, will begin ina 
few months the planting of 200 acres on its pro- 
perty along the Pan-American railroad in Chia- 
pas, and two other companies are just being 
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formed for the purpose of making a specialty of 
this cotton along the lines of the Pan-American 
railroad. The plant is purely a tropical growth. 


RUBBER PLANTERS’ CATECHISM, 


We have received the following letter from a 
resident in the Far East :— 

Sir,—As a planter and investor in plantation rubber in 
the Malay States, it appears to me that the following 
pertinent questions, if authoritatively answered, would 
be of more benefit tothe industry and the investor than 
the windy and often ignorant statements which appear 
in the columns of various papers, 

I would ask you therefore to answer the few following 
questions, which your undoubted knowledge and posses- 
sion of statistics should enable you to do. 

(1) Canan acre of rubber be brought to a productive 
stage for £20 inclusive of interest on capital ? 

(2) ls an average annual return of 200 lb. per acre a 
fair estimate after six years (dry rubber)? 

(3) Is it probable or possible that the cost of putting 
a pound of plantation rubber ou the European market will 
exceed 1s, 6d. when the forests of plantations are in full 
bearing ? 

(4) Isita fact that hard cured Para, which I presume 
may be taken asa basis for wild rubbers, cannot be laid 
down in Europe under 2s. 8d. to 3s. zd. per lb., according to 
circumstances ? 

(5) Is it a fact that the consumption of rubber in the 
world is increasing about 10 per cent. annually ? 

(6) Isit a fact, or only a fancy, that were the price of 
Para to fall to 2s. per lb. the demand would be practically 
unlimited ? 

Ifyou are able to answer these questions in the affirma- 
tive the grower or investor in plantation rubber would 
have this prospect before him :— 

Capital £20 per acre. 

Average annual yield 200 lb. per acre at an average price 
of 2s. 6d., deduct 1s. 6d. for production, and we have £10 per 
acre profit, or 50 per cent. 

The question of distance of planting isin my 
opinion useless to discuss just now, and only the 
lapse of years can inform the planter what is 
commercially the best distance to plant. From 
the forester’s point of view there would seem to 
be no doubt that to get fine trees wide planting 
is essential; but I maintain that a good forester 
does not necessarily make the money for his gene- 
ration, although doubtless he may do so for 
posterity. 

I enclose my card, and sign myself 


C. M. C. 


TAPPING YOUNG RUBBER TREES, 

The younger and smaller the tree the thinner 
the bark ; that statement is generally accepted 
for most Para rubber trees now under cultiva- 
tion. The bark of five-year-old trees is so thin 
that coolies, however skilled they may have 


become after many months’ experience, are apt 
to cut into the cambium and wood, thereby 
making wounds which prevent systematic tap- 
ing of the same area for some time to come; it 
is therefore generally dangerous to tap the bark 
of such trees at the usual height. But the trunk 
of a young tree is not of even thickness 
throughout, the basal part being generally 
larger than the rest ; the increase in size is 
characteristic of the bark as well as the wood. 
Hence many plarters have, for some time past, 
been doing their level best, by means of a V 
system of tapping, to extract paying 
quantities of rubber from the thick bark in 
the first food of their young trees. A 
standard size, when the first tapping of the 
basal part only may take place, does not 
appear to exist, each planter being usually 
guided by the flow of latex secured from indi- 
vidual trees. 


One correspondent writes that we may rest 
acsured that planters will not allow any latex to 
escape, if itis at all possible to collect it at a 
profit, Certainly the tapping of the basal part 
only of trees which are admittedly too thin to 
tap at the usual height lends colour to this de- 
claration. We do not think that any efforts 
will be spared to secure the maximum quantity 
of rubber from trees at all stages of their growth; 
we are more afraid that damage may be done to 
the young trees by thus taking advantage of a 
difference in thickness of the bark at different 
sections. Most investors have profited by ex- 
perience already gained in the tapping of very 
young plants, and are now inclined to let the 
trees have the very best chance to develop into 
the strongest types so that a regular output of 
rubber can be reasonably anticipated during 
the years to come. We have no data before us 
which would lead us to believe that the latex at 
the base of a 5-year-old would vanish if not im- 
mediately collected ; we have reason to expect 
that the latex if left alone for another year 
will increase in quality and quantity, and this, 
coupled with the fact that no advantage is 
gained by placing young or even old rubber on 
the market while the present low prices con- 
tinue, convinces us that the young trees might 
very well be left alone until they are a little 
older. 

BasaL Tappina, 

Furthermore, recent investigations suggest 
that the basal V may not be as beneficial as two 
basal single oblique cuts on opposite sides of the 
tree ; until this point has been definitely proved 
t may be wiser to adopt the latter system as it 


and Magazine of the Ceylon Agricultural Society. 
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would allow the cooly to tap areas separated 
from each other with the maximum amount of 
bark, and only one side need be tapped on 
soparate occasions. The basal system of tap- 
ping is generally believed to give a better yield 
of rubber per area of bark excised and a reduced 
quantity ofscrap than certain other systems ; 
but if it is carried out on young trees and in any 
way affects the growth of the plants at that age 
we advise our planting readers to drop it. 
We are more eager to have a_ regular 
annual outturn of rubber from each tree for 
the next twenty or thirty years than to 
secure a small return from young and unduly 
taxed trees. We do not want any temporary 
relief ; we desire the planting polic to be so 
conducted that permanency and regularity in 
output can be guaranteed—IJndia Rubber Journal, 
Feb. 10. 


SUPPRESSING WEEDS ON RUBBER 
ESTATES. 


The opinions of many rubber planters on the 
question of suppressing weeds have at various 
times been laid before us, and we must admit 
that the subject is one which offers ample op- 
portunity for suggestions and criticisms. The 
home proprietor or investor knows that the only 
real item of expense on a large rubber estate, 
newly planted with rubber trees alone, is that 
of weeding. An annual report just to hand gives 
some exact information of the cust of weeding 
on a well-known Ceylon property. The balance- 
sheet shows that weeding has cost exactly one- 
third of the total cost (including clearing jungle, 
planting, and managerial salaries) of a block of 
land opened during last year. Another list shows 
that to weed a plot of 100 acres to the end of the 
fifth year cost £350, while an adjacent plot of 300 
acres cost, in weeding alone, up to the end of 
the 6th year, over £1,600. We could quote in- 
stances where the costs of weeding are much 
higher, but as the preceding figures indicate 
that considerably over £5,000 may be required 
to weed an estate of 1,000 acres before the trees 
are in bearing, the point does not require 
further emphasis, The planter knows that the 
work of weeding is one of the most difficult tasks 
when dealing with newly-planted rubber estates, 
If any part of the property begins to show a 
green cover, trouble will assuredly face the 
planter, either when dealing with his weeding 
contractors or taking his regular survey in com- 
pany with the visiting agent. We speak espo- 
cially of Ceylon, where almost without excep- 
tion European planters and visiting agents are 
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wedded to the system of clean-weeding estates, 
whether they be of rubber, tea, or cocoa. Invent 
a satisfactory system which relieves the planter 
of all weeding troubles, and you will see him 
smile, and will gain his most fervent approbation. 
To keep the estate free from weeds is the test as 
to the fituess of a planter to keep his billet in 
Ceylon. To thus qualify is one of the worrying 
jobs which the average planter would willingly 
be relieved of. Planters in Ceylon are convinced 
that it is impossible to exaggerate the soil loss 
that must take place when young clearings are, 
year by year, exposed to tropical heat and rain, 
and scraped by weeding contractors, Nobody 
seems to like or approve of the system. The 
proprietor knows it is costly, the planter regards 
it as his most troublesome task, and all who have 
studied the pros and cons pronounce it as in- 
jurious to the soil. Why, then, is the system 
continued ? What alternatives can be confid- 
ently recommended ? 


ALTERNATIVE SCHEMES IN CULTIVATION, 

Many systems have been tried by planters in 
Ceylon, Malay, Java, Sumatra and Borneo; 
schemes have been evolved one after the other 
by the writer and others; money has been spent 
and experiments have been carried out for 
several years in succession ; and after it is all 
over the same questions crop up among the 
planters and are just as enthusiastically dis- 
cussed in the Press and at planters’ meetings. 
The writer has long ago concluded that the 
practical man—the planter—knows really what 
is best because he alone realises what is possible 
with the labour and cash provided. Most 
planters know, on an estate with rubber trees 
only, often from bitter experience, that there 
is very little to chose between clean-weeding 
and no weeding; to attempt to weed only 
three feet around each rubber tree is a dan- 
gerous and generally impracticable system. To 
allow any and all weeds to develop will retard 
the growth of the rubber plants. If there are 
any planters who do not believe this, let them 
try their hand and make careful measurements 
of the trees on plots cultivated on these systems, 


The only practical way out of the difficulty 
seems to be to interplant the rubber properties 
with additional crops which will not rapidly run 
to seed, and in turn become dangerous weeds, 
or which will, in course of time, give some return 
asa catch crop before the rubber is ready for 
tapping. To interplant the rubber saplings 
with Dadap or Albizzia trees, which grow 
rapidly and will stand frequent lopping, is one 
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good system ; to interplant with cacao, coffee, 
tea, tapioca, tobacco, etc., is even better, pro- 
viding the required space is allowed around 
each rubber tree, Many planters have tried 
tobacco and coffee in Sumatra, tapioca in Malay, 
and cacao in Ceylon and Java, in conjunction 
with Para rubber, and though each country 
claims to be satisfied with the results, there does 
not appear to be much change of the system in 
each ef the areas enumerated.—India Rubber 
Journal, Feb. 10, 


THE TREND OF THE RUBBER 
INDUSTRY. 


The first month of the new year has been 
phenomenal in many branches of the india- 
rubber industry. There has been a gradual de- 
cline in the price of fine hard Para and nearly 
all other grades, manufacturers have hesitated 
to buy further lots in the hope that the next 
offer would be another penny down, and in- 
terest in rubber shares and plantation develop- 
ments has almost entirely disappeared. A manu- 
facturer, when conferring with the writer on 
the current slackness in trade, remarked that 
he declined to buy more rubber until he could 
feel fairly sure that prices had touched bot- 
tom ; he anticipated a further decline, and seri- 
ously hoped it would come quickly in order that 
the hand-to-mouth business might cease and 
normal conditions be regained. Manufacturers 
do not rush to buy crude rubber in a declining 
market at the day’s quotation any more than 
investors seek to increase their interests in rub- 
ber companies whose shares show a falling-off 
week by week. This condition of affairs, mani- 
test towards the end of last year, was continued 
throughout the whole of the past month ; even 
the bargain hunter finds himself today in a 
plethoric but confused, uncertain and unsatisfac- 
tory state. This stagnation is characteristic of 
the English, Continental, and American markets, 
and the moment is opportune for reflecting on 
its origin and effect 


LIVERPOOL STOCK. 


The causes which have contributed to create 
the present depression have been outlined in 
the first issue of the ‘‘ India-Rubber Journal ” 
for 1908, and their importance is indicated by 
the large stock of rubber now on hand. 


The following particulars, showing the 
range in value of fine Para and the stocks 
at Liverpool during the month of January, 


and Magazine of the Ceylon Agricultural Society, 


in each year from 1900 to 1908, are of 


particular interest at the present moment :— 


Liverpool 
Year. January Value of fine Para. 
Stock. 
Tons Swuid. s. d. 
1900 466 4 5k to 4 93 
1201 1220 S07 tO: dre 
1902 1436 3 23 to 3 6 
1903 1129 3. %.). to, 4 1 
19.4 668 3104 to 4 4 
1905 466 4 91 to 5 4 
1906 549 5 vt to 5 5t 
1907 405 6 0 to 5 4 
1908 2304 3 14 to 3 5k 


There is a difference of approximately 2s, 
per lb. between the prices ruling for January 
of this and the previous year, and though 
merchants do not anticipate a rapid advance 
in price, they are generally of the opinion 
that the crisis is practically over. The January 
stocks for 1908 easily beat all records for the 
last dozen years or more, and so did the price 
for fine Para, 


During the last twelve years the nearest 


approach to the market conditions of the, 


past month was in 1902, when the Liverpool 
stock was little over half that for 1908 and 
the price ranged from 3s. 23d. to 3s. 63d : 
that same year the stocks gradually in- 
creased and the value declined until a record of 
2,448 tons stock and a price of 2s. 1l4d. to 
3s. ld. was reached in June, but after that 
month stock declined and prices again rose; 
now, with a stock at Liverpool of 2,300 tons 
our fine Para is realising 3s. 14d.—a price which, 
after all, is comparable to that ruling in pre- 
vious years, if one allows for the increased 
demand. 


It is truethat the average monthly consum- 
ption, now over 5,000 tons, is higher than it 
was in 1902; nevertheless, a stock of 2,300 tons 
in Liverpool alone is sufficiently large to con- 
trol the destiny of prices for some little time 
to come. Supplies have come in as rapidly as 
in previous years, many buyers are taking pro- 
portionately less off the markets, and several 
factories are not yet again in full swing. The 
present stocks may, therefore, be liable to a 
further increase. If such depression can be 
caused by only 2,300 tons of surplus rubber, 
what may it be when our planted acreages are 
in bearing and yielding only from 10,000 to 
20,000 extra tons of rubber annually ? 


Even allowing for a very big decline in the 
eutput of wild rubber from Africa and America, 
it is fairly safe to conclude that the total quan- 
tity of raw rubber which will be annually placed 
on the markets of the world from Eastern 
plantations alone promises’ to more than 
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counterbalance the reduction from wild areas. 
The increased production must be seriously 
considered by manufacterers and those inter- 
ested in plantation companies. All parties, we 
believe, are unanimous in hoping that the crude 
product will always be available at a reason- 
able price. The manufacturers feel sure that 
the high price of a couple of Years ago have 
gone for good, and the producers wish for a 
steady increase in consumption in order that 
a fair average price shall rule for their com- 
modity. 
ApvERTISING Uses or RUBBER. 

Despite statements intended to imply the 
contrary, there is a limit to the con- 
sumption of rubber just as there is to any 
other commodity. The sooner planters 
fully realize this and agree to check their plant- 
ing-up programme the better for all concerned. 
That the limit of consumption of raw rubber has 
not been reached and that there are vast op- 
portunities for using the manufactured article 
is patent to everyone. Sooner or later the 
rubber planters of the Indo-Malayan region and 
manufacturers in Europe and America will have 
to systematically advertise their goods. The 
extent to which planters alone can act in this 
capacity is clear from the results which the 
Ceylon Planters’ Association have achieved in 
connection with their tea industry. There is 
every reason why, in order to stimulate consum- 
ption, manufacturers and producers should com- 
bine to publicly display the purposes for which 
rubber can be utilized and the advantages ac- 
india-rubber articles. 
Fine Para rubber is £200 per ton cheaper today 
than it was twelve months ago and both parties 
can therefore afford to consider an advertising 
programme based on mutual interests.—Inaia 
Rubber Journal, Feb. 10. 


BRITISH RAW RUBBER PRODUCTION. 


The Statistical Abstracts just published 
enable us to show the official figures relating to 
the export of raw rubber from the various 
British Protectorates and Dependencies up to 
the end of 1906. The information is grouped 
under each of three divisions adopted in this 
otfice—Indo-Malayan, American (including West 
Indies), and African. 


Inpo-Matayan Exports. 

We have already given the total quantities of 
rubber exported from Ceylon and Malaya for 
the year 1907; these have therefore been 
omitted in the records given below. 


374 
INDO-MALAYAN. QUANTITY. 
1900. 1902. 1903. 1905. 1906. 
Ib. Ib. Ib. Ib. Ib. 
British India 862,176 116,920 200,704 625,184 502,768 
Ceylon 8,223 21,168 43,568 156,912 414,960 
Papua ‘ 12,983 6,891 11,200 590 7,446 
F. M. 8S. (without 
Pahang) = 166 1,333 239,663 1,028,792 
N. Borneo _ _ 123,733 138,800 — 
Sarawak 461,866 233,980 221,733 559,200 628,266 
INDO-MALAYAN., VALUE. 
1950 1902 1903 =19°5 1906 
Pa : £ £ £ £ & 
British India 1°3,189 9, 23,146 85,475 74,566 
Ceylon 859 2,624 5,652 37,196 141,836 
Papua 4 1,485 927 1,029 67 1,145 
F. M. 8S. eo 26 250 54,815 217,651 
N. Borneo is _ _ 7,682 10,121 13,986 
Sarawak as Obs 14,940 18,366 50,771 62,498 
The decline in output from British India 


will soon be checked when the plantations at- 
tain maturity ; the export in 1906 was only equal 
to that from less than 5,000 acres of cultivated 
land, whereas, as we have previously indicated, 
there are now from 20,000 to 30,000 acres of 
land in India planted with rubber trees. From 
all the countries enumerated above, the exports 
may be expected to rapidly increase in the 


coming years. 
AFRICAN RUBBER. 


The wild rubber areas in British Africa do 
not appear to be capable of largely increasing 
their output even under the stimulus of the 
high prices which ruled throughout 1906. It is 
a remarkable fact that the rubber exported 
during 1906 from all the British areas enumer- 
ated below is only equal to that obtainable from 
half the present planted rubber acreage in tho 
small island of Ceylon. The advantages of 
plantations instead of wild areas are obviou 
from this consideration alone. 


AFRICAN, QUANTITY. 
1900. 1902 1903 1905. 1906, 
Ib Ib. Ib. Ib. 1b. 
Nyasaland 86,404 11,723 4,372 17,280 ‘16,408 
Uganda Ae 68,626 45,869 42,718 73,191 
British East 
Africa 100,600 .. 98,948 144,032 148,624 
ae 2,251,315 865,834 1,177,8' 3 2,842,831 
S, Nigeria 1 "596,332 151,440 7131.31 Brana y 3434,279 


Gold Coast 3,452,440 1,599,974 2,248,981 3,687,778 3,649,668 


Sierra Leone 274,624 193,783 106,648 425,610 240,049 
Gambia, i iad 19,551 9,071 10,454 
AFRICAN. VALUE, 
1990. 1902 1903. 1905. 1906, 
£ £ £ 
Nyasaland 9,332 1,180 426 2,160 3,486 
Uganda 3430 «2,795 «5,696 9,759 
Biitish B. Africa 10,060 7,778 10,772 18,920 . 193944 
x6. 137,289 46,946 61,816 226,38 
S. Nigeria 48,239 9,272 15,583 23,248 f 307,077 
Gold Coast 328,156 88,602 196,500 3/3774 334,505 
Sierra Leone 25,741 8,192 9,258 49,132 30,170 
Gambia — _ 1,544 915 1,084 


The low prices now being paid for most of the 
Landolphia, Clitandra, Carpodinus, and other 
African vine rubbers will in all probability be 
instrumental in curtailing the output during 
this and. the coming year, though it still 
pays to collect and export the rubber from 
Funtumia elastica trees. Plantation develop- 
ments are not as advanced in Hast, Central 
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and West Africa as one might wish, and 
there is therefore no guarantee that supplies 
from those areas will be immediately increased 
to any considerable extent. 

The collection of rubberin 8. Nigeria is res- 
tricted Under Ordinance No. 14 of 1902. In 
Sierra Leone the exportation of root rubber is 
now prohibited (from Jan. 1, 1907). The 
colony and protectorate of Southern Nigeria 
were placed under the same administration 
from May Ist, 1906, and the returns for 1906 
are therefore amalgamated. 


We learn from one in the service of the 
African Lakes Corporation, Limited, that there 


is not likely to be a great deal of rubber put on 
the market this year from British Central 
Africa. The Landolphia vine gives very little 
rubber, and that of inferior quality, owing to 
the method of preparation adopted being un- 
satisfactory. 

: He was of the opinion that British Central 
Africa would certainly not be a competitor with 
the East on the rubber market, owing to un- 
favourable climatic conditioner. 


AMERICAN AND West InprIAN RUBBERS. 

Owing to the scarcity of rubber-yielding trees 
and vines our areas in tropical America and 
the West Indies show up poorly when compared 
with other parts of tropical America or even 
British Africa, 


West Indian and QuaNTITY * 


American. 1900 1992 1903 19.5 1906 

Ib. Ib. lb. Ib. Ib. 
Balance _ — 84 = ~ 
Jamaica _ 232 - _ _ 
Trinidad & Tobago — _ _ 9,394 1,067 
B. Honduras 8,518 30,338 18,°93 1,111 20,24 
B. Guiana 425,371 540,~00 531,399 497,829 639,€07 
West Indian and 

American. VALUE. 
1900. 1902. 1903. 1995. 1906. 
£ £ £ £ £ 

Bahamas rd — _ 2 —_ — 
Jamaica 58 — 22 — —_ _— 
Trinidad & Tobago — -- — 1,221 174 
B. Honduras a 865 2,911 2,165 2,815 3,486 
B. Guiana . 19,58) 40,637 45,187 41,487 64,120 


The returns from West Indian islands for 
1906 are particularly poor, and only the es- 
tablishment of large plantations can effect any 
material increase from these areas. It is difficult 
to understand why the West Indian islands 
have been so backward ; latest advices assure 
us, however, that the growers are at last 
taking advantage of the advice which has been 
repeatedly given by the various Botanic De- 
partments, and that there is a prospect of sub- 
stantial improvement when the few plantations 
now established reach the productive stage. 


The figures given in the tables for India, 
Nyasaland, Uganda,*|British E. A., Jamaica, ' 
Trinidad, and Tobago, and British Guiana, 
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are those of the twelvemonth ending March 
3lst of the following year, ie., the Indian ex- 
ports shown under the heading 1906 are for 
the twelvemonth ending March 31st, 1907, and 
are therefore as nearly up-to-date as possible. 

All sums have been converted into sterling 
at the ruling rates of the years in question. 
The figures for British Guiana include Balata, 
but those from the F.M.S., Berneo and Sarawak 
do not include either gutta-percha or jelutong 
Ceylon figures may include some re-shipped 
rubber from the F.M.S., ete.—India Rubber 
Journal, Feb. 10. 


RUBBER IN BRAZIL. 


§1r,~--In reply to your request of 6th February 
that I shall reply to points raised in your issues 
of January 30th and February Sth, I wish first to 
correct an error on a personal point. It was Mr 
H. A. Wickham—no relation of mine--who was 
sent out by the Director of Kew in 1876 and 1877 
to procure seeds and plants of Heveainthe Para 
region of Brazil, and who eventually obtained 
them on the Tapajos river. 

Brazilian Rubber will not cease to be harvested 
when the price falls to 3s., nor even if it falls to 
ls. 6d., for this reason— 

Practically all rubber from the Amazon and 
its innumerable tributaries is paid for 18 months 
before it is received at Para or Manaos, in the 
shape of goods, and asmall amount of cash given 
to the tappers. 

The rivers above Manaos, from whieh most of 
the rubber comes, are only open to steamer and 
steam-launch traffic for certain months of the 
year, when the rivers are high. And this season 
is uncertain, as I know to my cost, having been 
stuck ona sand-bank for 26 days at a time when 
the river was usually full of water. 

Thus, supplies to pay for the rubber now 
coming to Manaos were bought from July to 
September, 1906, reached Manaos in October- 
November of that year, and were sent up the 
rivers from January to April, when steamers 
could go up with certainty. The tapping season 
begins April and May, and continues during the 
season of low water. The first rubber comes 
down in November-December, and the bulk of 
it from February to April. Thus all the rubber 
coming to Manaos at the present time—and 
being sold there, hardly any is shipped direct 
by the producers, at present prices of, say 2s. 9d. 
per lb.—was paid for to all intents and purposes 
18 months ago when the price was 5s, 3d. The 
rates at which goods were advanced say to the 
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tappers were based on 5s. 3d. price, and debited 
to the tappers’ accounts at that price. The 
rubber they are now sending down can only 
be credited to them at the 2s, 9d. price. What 
the loss is to the big buying firms can hardly 
be imagined—Dusenchon Wommensen & Co. 
are believed to buy 10,000 tons yearly ! 

The average per tapper is about 700 lb. each, 
though some get as much as one ton, and 
these tappers take goods usually up to 75 per 
cent. or 80 per cent. of what they expect to 
get for their rubber. So, if a man expected to 
get, say, £140 for his 700 lb. at 5s. 3d., less 
duty and trade allowance, he would have drawn 
from £105 to £112 in goods. Now, his rubb 
gets to Manaos and he is credited with only 
£70 at 28, 9d., less duty and trade allowance, 

Again, the ‘‘ proprietor” who has charged 
£105 to £112 for these goods has paid, say, £65 
to £80 for them, and, mark this, has paid at 
least 14 per cent. per month interest for his 
credit. Nearly all ‘‘ proprietors” are men with- 
out capital to speak of, and work on credit, and 
the rate of interest at Manaos is from 14 to 3 
per cent. per month. 

Even at 14 per cent. per month the 18 months’ 
simple interest on £65 is £17 10s. So the un- 
fortunate proprietor gets £70 worth of rubber 
in return for an outlay of £82 10s., and this in 
the most favourable instance, If he has paid 
£80 for goods and debited the tapper with 
£112, the tapper is £42 to the bad on the year’s 
working, and the proprietor £31 10s! And 
thus on each 700 lb. of rubber, £125 loss 
per ton. 

Mr. R. J. Booth asks whether it pays to collect 
atls.6d. OnthisI unhesitatingly contradict 
flatly the Chairman of the ‘ Brazilian Rubber 
Trust Ltd.” No, it doesnot, and can not, pay 
the producer. , 

But the quantity continues to be exported for 
the reasons I have given above, because it is 
paid for 18 months ahead. Also there are 
numbers of wild natives collecting who do not 
bring their rubber to hand for two or three 
years after they get it. There are tons and 
tons of rubber up some of the rivers that can 
not be shipped because it was tapped some 
way back from the river bank and all the 
males in the district are dead. That rubber 
will cometo hand in time, and Chairmen of 
Trusts will point to itsexport as proof that it 
pays to collect it at 1s. 6d. 

It did not pay to sell coffee at 27s., but it was 
sold; it did not pay to sell Ceylon tea at 33d.,, 
but it was sold, 
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More so, for the above reasons, in the case of 
rubber. And this it is that plays into’ the 
hands of the bears; they know that supplies 
will continue to come forward, as before, or 
even in increased quantities owing to the late 
boom in price, and so they can continue to 
scare the bulls, 

Tt will not, however, affect the Ceylon or Malay 
industry seriously, as we now only produce a 
negligible quantity. By the time we begin to 
put into the market enough to affect stocks the 
rebound from the present slump must inevi- 
tably have come about. The Brazilian enterprise 
with its 40,000 tons cannot go on bearing a loss 
of £125 per ton. The quantity must fall off 
to the benefit of the Eastern, and Mexican, 
cultivated rubber. 

I am hoping to visit Ceylon and Malaya in 
April or May this year.—Yours, &. 

R. W. WICKHAM. 


Ebley Court, Stroud, Gloucestershire, Feb. 23. 


P.S.—As I am interested in rubber both on 
one of the highest tributaries of the Amazon 
and also in the East, mine may possibly be 
considered ‘‘an independent opinion,” as desired 
by Mr. Booth.—Local ‘‘ Times.” 


THE CEYLON RUBBER INDUSTRY. 


Tue ‘‘ScotsMAN” PESSIMISTIC. 

Rubber, asan industry, seems to have fallen 
on bad times, but it may be doubted if it has 
yet experienced the worst. In the autumn of 
1905, when the boom in the promotion of rubber 
companies was at its height, and new under- 
takings were being poured out upon the public 
in a broad stream, a note of warning was 
sounded in these columns to the effect that, 
favourable as the prospects of this branch of 
enterprise appeared to be, there was grave 
danger of its being overdone. The old- 
established companies which were then in full 
swing were in a highly prosperous con- 
dition, making immense profits and paying 
very handsome dividends. There was a steadily 
growing demand for rubber owing to the general 
industrial expansion that was taking place 
throughout the world, and especially in those 
branches in which rubber enters as an important 
component of manufacture. Demand was for 
the moment overtaking supply, and there ap- 
peared to be, in the popular imagination, at all 
events, not only no probability that the output 
would iacrease for many years to come to such 
an extent as would sensibly impair the price, 
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but every likelihood that consumption would go 
ahead at a much faster rate than production. 
The then prevalent view was that there was room 
for all. Most alluring statements were set forth 
in the prospectuses of the new companies regard- 
ing the acreage, climate, the number of trees 
their respective estates could support; the 
number of trees actually planted and to be 
planted, the proportion of them which had 
reached or were about to reach maturity; the 
cost of production, the market price of rubber, 
and the dividends that were to be anticipated 
on the capital embarked in the business, this 
last aspect of the case being pointed by refer- 
ences to the dividends paid by old-estab- 
lished companies. These concerns were 
capitalised on an ambitious. basis correspond- 
ing to the estimates of the profits; no al- 
lowance being made for the long period that 
must elapse before the great bulk of thetrees 
would begin to yield, nor for the fact that when 
they chould do so the whole position of the rub- 
ber market would have undergone a radical 
change in virtue of the immensely augmented 
supplies. The shares of the old companies rose 
to three and four hundred per cent. premium, 
and those of the new companies were rushed up 
to more or less giddy heights, hoth before and 
after allotment, without much discrimination 
and regardless of the question of the initial 
capitalisation. The old concerns had been con- 
tent with capitals of from ten up to sixty thou- 
sand pounds sterling, whereas the new ventures 
blossomed out with capitals ranging from one 
hundred up to two hundred thousand pounds or 
thereabout. 


At that time the price of rubber was about 5s. 
6d. per lb., and it maintained, on the whole, a 
wonderfully firm footing, with no serious fluctu- 
ations, thanks to the activity of the motor, 
electrical, and other industries, which flourished 
greatly up tothe end of 1906. In January, 1907, 
the price went up to about 6s. per lb, Then a turn 
for the worse began to be manifested. In October 
the American crisis came, and the price fell 
in that month to 4s. 3d. per lb., and itis now 
down to about 2s. 9d. When the price ranged 
about 5s. 6d. promoters were able to hold forth 
eloquently on the handsome margin of profit it 
showed on the basis of 1s. to 1s.6d. per lk. for 
cost of production, especially as no allowance 
was made for loss of interest on capital during 
the years of waiting while the trees were grow- 
ing. Accompanying the fall in the price of rub- 
ber there has been a severe depreciation in the 
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quotations for the shares. In some cases the dec- 
line has beenas muchas 30 to 50 per cent. as com- 
pared with those current in the middle of Oct. 
last. Moreover, ithas to be borne in mind that 
the market is largely nominal in character, con- 
siderable difficulty being encountered when an 
endeavour is made to realise even moderate 
amounts of shares. 


At the present moment the Antwerp rubber 
trade is suffering from a severe crisis. Accord- 
ing to Brussels journals, extensive sales of 
rubber were recently made by the Congo 
Administration at 4 francs per kilo., in com- 
parison with 12 francs in 1906, and the market 
is being congested in consequence of the 
immense quantities brought by every incoming 
boat. This, however, is no _ exceptional 
experience. So far as this country is con- 
cerned, stocks have been steadily accumu- 
lating since 1905, At the close of that year 
they amounted to 1,562 tons, and at the close 
of 1907 to 3,268 tons. Apart altogether from 
Para rubber, there are, it is estimated, over 
10,000 tons of ‘‘mediums” in stock throughout 
the world, and the tendency is for the process 
of accumulation to go on. In 1907 the output 
of Ceylon increased by forty-four per cent, and 
that of Malaysia one hundred and twenty-two 
per cent,, as compared with the previous year. 
Twelve months ago there were above 223,000 
acres planted with rubber trees in those two 
quarters, Borneo and the Dutch Hast Indies, 
andtoday there are 331,000acres. The world’s 
production of rubber last year is estimated at 
from sixty-nine to over seventy thousand tons 
in comparison with sixty-five thousand tons in 
1906, and the, consumption at about sixty-six 
thousand tons, or practically the same as in the 
previous year. There is a marked discrepancy 
between some of the estimates on this subject 
and the statistics relating to the stocks in the 
two periods; but ignoring variations in the 
calculations there is no difference of opinion on 
the broad fact that while consumption is sta- 
tionary or retrograding the output is advancing 
by leaps and bounds. Taking the case of Ceylon 
alone, a hundred and fifty thousand acres were 
planted last year, of which two thousand five hun- 
dred acres only were bearing, and it is estimated 
that in the course of the next six years the 
acreage will expand at the rate of five thousand 
acres per annum ; the number of bearing acres 
at the average rate of twenty thousand per 
annum, and the exports of rubber at the aver- 
age rate of over one thousand tons per annum, 
Much the same estimates as the probable out- 


put in the course of the next few years are 
made in regard to other parts of the world. 
Now ground is always being broken. This is 
natural enough as long as capital finds remu- 
nerative employment in the industry, asit is 
still doing except, of course, in the case of joint 
stock concerns which are unconscionably over- 
capitalised, as were most of those which were 
floated during the boom of 1905. It may 
be pointed out that the recent depression in 
the rubber share market has been due, in part 
at least, to rumours that a process has been 
discovered for the manufacture of* synthetical 
rubber. Without attaching too much import- 
ance to this consideration, the likelihood of such 
a discovery being made or of some good com- 
mercial substitute being found which will 
answer many of the purposes now fulfilled by 
natural rubber alone cannot altogether be over- 


looked. The chief point of practical impor- 


tance is, however, that accompanying a station- 
nary or waning consumption caused by an 
all-round restriction of industry, there is an 
ever-increasing production both of the cultivated 
and wild product.—Scotsman, Feb, 24. 


t 


Thomas North Christie. 
February 24, 1908. 

Srr,—Your timely article on the present posi- 
tion of the rubber producing industry may 
convey one false impression, viz., that the over- 
stocked market is due to the large plantings in 
Ceylon and Malaya. That is not so, for their 
total output for 1907 does not equal 14 per cent. 
of the world’s production, and for a good many 
years, although the quantity will go up, as you 
say, by leaps and bounds, tho proportion to the 
world’s total will be small. 

The high prices which have ruled for the past 
three or four years have caused the rubber 
gatherers of the Amazon and Congo valleys to 
exploit distant sources of supply, which were 
unprofitable at previous prices, and will again 
have become so at today’s prices. The position 
of affairsin America has probably had nearly as 
much to do with the fall in price as over-pro- 
duction has.—I am, &c. 

THOS, 
—The Scotsman, Feb. 25. 


A Letter from Mr. 


Norta Curistik, 


COTTON-GROWING INDUSTRY 
FOR CEYLON. 


It is very encouraging to find that hard-headed 
men of business, who have looked into the ques- 
tion, consider there is a good prospect of Ceylon 
developing inthe near future a very considerable 
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cotton-growing industry. When a Manchester 
house, through its Colombo branch, contemplate 
the erection of a Cotton-ginning Factory in 
Colombo (including a 24 horse-power engine and 
6 gins to begin with), it is evident that there 
must be a full expectation ofan appreciable local 
crop of cotton to cope with. Reliable reports, 
indeed, indicate that the planting of cotton is 
extending, no doubt, in native gardens ; for, 
after all, in Ceylon as throughout the cotton dis- 
tricts of India, the cultivation is one specially 
suited to the natives, both the owners of, and 
labourers ons the fields. In past centuries, Ceylon 
—in the East and North especially—grew a 
notable quantity of cotton to supply the local 
spinners, and weavers, and ‘ Batticaloa cotton 
gouds ”’—towellings and such like—were known 
‘and appreciated even 
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by householders in 


Colombo up to quite a recent date. Well, 


even now, there are quite a number of * looms”. 


for cotton worked in both the Eastern and 
Northern Provinces—perhaps, 600 looins in the 
former and 400 in the latter—and there are 
a few in the Southern and North-Western Pro- 
vinces. To keep these working, there must, of 
course, be a certain quantity of the raw product 
harvested ; but it is, probably, of an inferior 
quality, except so far as good seed may have 
been distributed Cotton 
cultivation is peculiarly adapted in Ceylon to 
the Tamil districts, and it would be strange it 


and been utilised. 


the Tamil people here could not succeed, when 
once they turn their attention to it, with an in- 
dustry which prevails so largely in the Tamil dis- 
tricts of Southern India. Cotton has been grown 
on the black soil of Tinnevelly for more than a 
thousand years uninterruptedly. No doubt, the 
cotton-growing experiment in the North-Central 
Province under the direction of Dr. Willis, and 
to which Mr. Mee was attached (until he was 
transferred to the, Gangaruwa Experimental 
Station) must have proved an excellent object- 
lesson and encouraged cotton-growing among 
the people of the district, if not of the province. 


But we are not today to enter further on 
the consideration of the present state of the 
industry ; but rather to draw attention to some 
curious information on the subject which has 
come into our hands and which is probably 
quite unknown to the present generation. 
Among early writers the well-known 
Ceylonese naturalist, Dr. Kelaart, who pub- 
lished ‘‘ Notes on the Cultivation of Cotton in 
Ceylon” so far back as 1854, This was fol- 
lowed in 1856 by some very practical “* Notes ” 


was 
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prepared by Mr, J. A. Caley, a thoughtful mem . 
ber of the Public Works Department, stationed 
at Peradeniya. He gathered his information 
froma Tinnevelly authority of prolonged experi- 
ence and without entering into details, we may 
mention that the yields of clean cotton per 
acre he gave varied from 100 to 150 lb., but 
there was 75 per cent, of seed to 25 of cotton, 
Later on, in 1859, Mr. Caley amplified his in- 
formation into a ‘‘ Report” which he had pub- 
lished in Manchester with some thirteen pages 
of letter-press and two elaborate appendices— 
one, a sketch map of ‘‘ the cotton-producing dis- 
tricts of Ceylon” which simply showed ‘‘Coffee”’ 
as appertaining to the South-West quarter of 
the island; while ‘‘Cotton” (in large letters) 
is printed from Jaffna to Arugam Bay and has 
indeed allotted to it more than three-fourths 
of the area of the island! Mr. Caley drewa 
number of dotted lines from the interior con- 
verging on a series of sea-ports to show how 
the cotton produce of these respective dis- 
tricts could be conveyed to the coast for ship- 
ment. In this way ‘Trincomalee, Batticaloa, 
Arugam Bay, and Hambantota were in the East 
and South to represent considerable cotton- 
growing areas; whileon the West and North, 
Chilaw, Puttalam, Mannar and two ports on 
the Jaffna Peninsula were similarly favoured. 
In addition to this sketch-map, Mr. Caley pro- 
vided a very elaborate table, in map form, 
‘‘showing the cotton-growing districts in the 
island of Ceylon” ;*and here the Western and 
Central Provinces are tabulated as well as the 
Northera, Eastern, Southern and North- 
Western Provinces, e must reserve an an- 
alysis of the table for another issue, merely 
remarking how that one column ‘‘ showed 
principal places (in each native division) where 
cotton is grown’ and another ‘the principal 
places where spun and woven”’; while no fewer 
than eight additional headings are devoted to 
‘‘quantity grown,” and questions connected 
with the cultivation, soi), value of crop, &c. 
1t may be inferred from this that fifty years 
ago “Cotton” was taken very seriously by 
some Ceylon authorities as a native industry 
which ought to grow more and more into 
importance. 


THE WATTLE INDUSTRY IN NATAL: 


WHY NOT IN CEYLON? 


A wattle-growing and tanning-bark industry 
for Ceylon is an old subject of discussion in our 
columns. We have published a prize essay 


and Magazine of the Ceylon Agricultural Society, 


with estimates of expenditure and receipts by a 
practical planter; but no one has yet led the 
way with a regular plantation or clearing. We 
¢hink Government might well givea free grant 
of land and some other privileges to the man who 
guaranteed the planting, cultivating and crop- 
ping of at least 100 acres. In Natal 1888 is 
given as the date of the first cultivation there 
of the black wattle of Australia, and now we see 
that the area covered with it was 80,762 acres 
~in 1906 with a steady extension last year 
‘‘Wattle bark” has consequently attained to 
the third place in the list of Natal’s exports to 
over-sea countries, The return begins five 
years after planting and itis found in Natal 
that no amount of cutting interferes with the 
life of a tree which is regarded as perennial. 
The export of bark rose to 35,537 tons in 1902 
and the value of the export was from £90,00C to 
£100,0U0 forthree years 19¢4-5-6. For the ten 
months ending with October, 1907, it rose to 
£125,000—or Rupees 1,875,000—quite a res- 
pectable amount. We are told that the trees 
are felled and stripped of their bark gradually 
after they are five years old: complete felling 
can take place after ten years, So far the 
average yield is half-a-ton per acre per annum- 
The cutting must take place when the sap is up 
and the bark is then stripped from the entire 
tree, extending to all branches of 2 inches 
diameter. The bark is then dried in large 
sheds or often, if fine, inthecpen. After 20 to 
25 days of drying, it is cut, ground or shredded 
into small bits and packed in bags of 200 lb. 
each. Germany, Russia, Austria and Belgium 
are customers as well asthe United Kingdom. 
Now, it is quite possible that Natal has special 
advantages in soil, &c., over Ceylon: the 
analysis of Natal wattle bark shows as muchas 
4() per cent of tannin; and clearly it may pay 
better here to deal inother products since 
there is a waiting of five years. Rubber, ot 
course, would seem to be far more attractive; 
but there is a limit tothe zone of rubber and it 
is just far above that zone that the wattle grows 
here. It may be again that camphor is the 
more profitable venture at a high elevation. 
That remains to be seen, and there is a good 
deal of talk in Germany and America about 
‘synthetic camphor.” So that we do not 
think that a black-wattle tanning bark industry 
should be altogether forgotten or despised. It 
tnay be found in years to come a useful ‘‘ second 
string” to either camphor or high-grown toa 
vewho knows ? ; 
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EXPORT OF CAMPHOR SEED FROM 
JAPAN MAY BE STOPPED. 


A PROPOSED GOVERNMENT MONOPOLY. 


In the course of a business letter to us, Mr, 8. 
Idia, Manager of the Yokohama Nursery Co., Ld., 
states that the Japanese Government contem- 
plate creating a monopoly of the camphor seed 
trade; or they may, before long, stop exportation 
of camphor seed altogether. The authorites have 
already cautioned firms engaged in the seed 
trade against exporting large quantities ; and 
this our correspondent regards as ‘ta very mean 
and narrow view unworthy of the Imperial 
Government.” ‘‘ When your planters fail in 
raising camphor seed in Ceylon,” he continues, 
‘‘they attribute their failure to our poisoning 
the seeds before we export them in order to 
prevent germination. As seedsinen no one has 
any interest in doing such a trick: it is to 
their interest to deal honestly and see the 
species they sell propagated in other countries.” 
In this connection the latest information re- 
garding the Formosan camphor industry and 
the steps being taken by the Japanese Gov: 
ernment to retain its pre-eminence will be 
ofinterest. In the Japan Times (February 
29th) just to hand, we find the following state- 
ment from that journal’s commercial corres 
spondent :—- 

Tho total output of camphor and caraphor oil 
during the current fiscal year up to the end of 
January reached 3,339,000 and 3,538,000 kin 
respectively. The Government income from 
this monopoly source amounted to 7,118,451 yen 
indicating an increase of 813.868 yen cver the 
estimation which stood at 6,205,583 yen. Com- ’ 
pared with the actual receipt of the 38th fiscal 
year, which was 4,865,226 yen the figure shows a 
great increase of 2,254,225 yen. So abundant 
was the amountof output that in spite of the 
slump during last year a good income was ex- 
perienced. Since the camphor industry was 
monopolized by the Government several years 
ago it has made conspicuous development, At 
preset t the world yearly consumes about 8 mil- 
lion kin of which Japan supplies some 5 million 
kin the rest being supplied by the production 
from Ceylon, Canada, Florida and South China, 
So far there seems to be nothing to be regretted 
with regard to the industry. But the trouble is 
that recently along with the development of 
mantifacture the stock of raw materials, namely, 
camphor trees, is fast growing scarce so that if 
the situation continues it is feared they will 
hardly stand the coming 15 years’ supply. Under 
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the circumstances the authorities have devised 
a plan to collect camphor from the leaves of the 
camphor tree as relief means and in the mean- 
while are urging the local cultivators to plant 
young trees on plantations of 30 square cho 
every year in each prefecture. In Formosa the 
Governor-General is making efforts for the 
extension of the camphor cultivation carrying 
on the plantation of trees by way of setting an 
example and encouraging the natives to take to 
the cultivation by leasing land belonging to the 
Government. An extensive plantation is estab- 
lished at Taito on leased land by Mr. Tsuchikura 
of Yamato and another by the Mitsui Firm. 
With the farther advance of the Aiyu line the 
authorities are going to carry out plantation 
on a grander scale by encouraging the inhabit- 
ants to engage in the cultivation. The authori- 
ties will establish a special training institution 
for training camphor makers. These measures 
if carried out give a flourishing finish to this 
monopoly industry in which Formosa has no 
rival inthe world’s camphor business, The ex- 
perts who were despatched last year to South 
China for inspection of the camphor industry 
there are expected to ke back this spring and 
on their return the authorities will start investi- 
gation as to the proper measures to 
against the rival industry. 


TO RENOVATE AN ORANGE TREE. 


provide 


Many an old treeis permanently lost to the 
cultivator the life of which could be much pro- 
longed by judiciousand careful treatment. An 
old tree which has been neglected generally car- 
ries a top or head consisting of large branches on 
which the bearing wood is stunted, the leaves 
small, and what fruit it bears probably not 
more than half the original size it produced 
when inits prime. To begin work, the cultivator 
should carefully remove the surface soil from 
aboutits roots to a depth of six to eight inches, 
little by little, taking care not to cut or injure 
the roots in so doing, but to carefully preserve 
all that are seen. Ifthe work is done in hot 
weather the bared roots should be kept care- 
fully covered from the sun while the operation 
of removing the soil progresses. The soil removed 
is tobe heaped neatly on one side for after-use. 
The distance from the tree to the fullest extent 
of ita roots may be gauged by the spread of its 
branches, and the soil should be removed to 
the circumference of the circle over which its 
branches spread. If the treesare planted in 
pasture where the turfis good this should be 
removed in sections that can be conveniently 
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replaced. Procure some well rotted stable 
manure and place a liberal application of some 
fourinchesin thickness over the bared roots 
using a little of the soil to cover the roots, so 
as not to place the manure directly upon them. 
Having placed the manure, return the soil 
and cover the manure, finishing finally with 
replacing the turf. If dry weather  pre- 
regular waterings two or three 
times a week. Manure should not be placed 
nearer the stem than about 2 feet, as there are 
few or no roots within that distance, and manure 
is sure to do harm to the bark of the stem and 
the stem of the main roots. Watch the tree and 
take note when young shoots begin tc start and 
when these—which should be plentiful—have 
grown to about afoot in length, shorten back 
the branches of the whole head carefully with a 
saw, to points from which the new growths have 
started cutting well back, but leaving the head 
or topas a whole of a rounded or well ‘shaped 
form. No branch should be left longer than 
the rest, but all should come within the general 
contour lines of the head taking especial care 
not to leave the upright branches longer than 
literal or spreading ones, as sap always flows 
most quickly to the highest point (a general 
axiom), and if the upright central branches are 
left too long, they will invariably take away sap 
and nutriment which is wanted in the literal 
branches. As the young shoots extend in 
growth, great care should be taken not to let 
one get ahead of another, and if such growth 
appears it should be ‘‘stopped” by pinching out 
the points with the thumb and _ finger while the 
wood is soft. By such a method many a tree 
may be rejuvenated and made to bear good crops 
of excellent fruit for years afterwards, but it 
sometimes happens, that the vitality is too far 
gone, and the result will then be the death of the 
tree. Asarule, however, the practice is worth 
while in any case, for it probably would have 
succumbed, if left in its original state. The 
practice here descrived is not limited to the 
orange tree, but may be used with advantage on 
Fruit trees of all kinds, and sometimes is useful 
for trees of an ornamental character. 


vails give 


In dressing orange trees for insect and some 
forms of Fungal diseases, the head of the tree 
may be safely cut away down to the main 
branchescarefully with a saw, entirely denuding 
it of leaves. The branches and stemshould then 
be carefully washed and scrubbed, and a 
mixture of soft-scap, tobaeco water, sulphur and 
clay mixed to the consistency of paint, applied 
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over the whole surface of stem and branches, 
The young growths will soon start through this 
coating andas they show they should be thinned 
out to make a uniform head not too closely 
crowded with branches. In this way pests may 
be got rid of which can be disposed of by no 
other method. 

The practice is merely a variation cf the old 
English method of winter dressing of orchard 
and hot house fruit trees, which has been prac- 
tised with better effect than many of the newer 
formulas when fighting insect and Fungal attack. 

An orange tree cultivated in the Gardens has, 
after treatment of this kind, given larger and 
finer fruit than it has done for many years in 
the same year in which the operation was per- 
formed. Visitors are invited to inspect it,— 
Trimdad Bulletin, for Jan. 

MR. J. H. 
TINENTAL CAMPAIGN. 


“Mr. J. H. Renton was in the city to-day 
(February 14th), calling on Ceylon friends,” 
writes a correspondent. ‘‘He is, 1 hear, busy 
with his report on 1907—on the work done in the 
Ceylon Continental Tea Campaign. The French 
import returns, he says, will not be ready till 
November next;: but the work in France has 
been comparatively disappointing. The propa- 
ganda carried on with Ceylon money has been 
turned to account by the purveyors of Annamese 
tea. 273,000 kilos of the latter were cleared for 
consumption in 1906 against 100,000 kilos in 
1905—showing 170 per cent. advance! But on 
the other hand much Annamese tea—-the poorer 
stuff, that is—has been sold as ‘‘Ceylon”; so 
that when Mr. enton approaches firms to take 
up Ceylon, they have said ‘Look at this. Cannot 
drink it. We don’t want your Ceylons.’ And 
when they are told it is Annamese they say 
simply: ‘Well, we bought it as Ceylon. And 
we don’t want any more Ceylon,’ Ceylon has 
thus been made to suffer in France for the poor 
tea of a French Colony. 

“In Germany, however, the returns of which 
for 1907 are already out, your readers will be 
glad toknow Mr. Renton finds the only produc- 
ing countries which show an increased consump- 
tion are India and Ceylon, 

“The next project in hand whereby to make 
Ceyloy tea known is the Bavarian Exhibition at 
Munich, for which town Mr, Renton leaves 
next week, Bad luck has attended Ceylon: here, 
fur the Mr. Volcker who had the concession for 
a tea room--a gentleman related to the Surgeon 
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of the Rege:t of Bavaria and otherwise well- 
connected—has just died by the bursting of a 
blood-vessel (surviving ten hours only). As 
some difticulty had been experienced in oppo- 
sition to the big firm which holds monopoly for 
the coffee, &c., sold at the Great Eastern 
Munich station, in making secure the concession 
obtained by this enterprising merchant, Mr. 
Renton is to be commisserated with on the 
increased work which will fall upon him to see 
that the interests of Ceylon tea do not suffer. 

“Rubber manufacturers on the Continent, 
Mr. Renton says, have had a great set-back 
lately owing to decreased orders and requests 
to hold back orders already given. In England 
it is owing to heavy stocks at Liverpool chiefly 
that the price is so near 3s. for wild Para just 
now. But with easier money, orders for motor 
tyres should increase shortly and manufacturers 
become busy again.” 


TEA, RUBBER, AND LABOUR. 


—_— 


OPINIONS OF MR. G. A. TALBOT, V. A. 
FALL IN RUBBER A GOOD OMEN! 


No APPREHENSIONS ON ACCOUNT oF 
‘“¢CHIna TEAS,” 


The opinion of Mr, G. A. Talbot, the well-known 
V. A. and Director of the Ceylon Tea Planta- 
tions Coy., Ltd., on Ceylon planting subjects 
is always worthy of attention, for Mr, Talbot is 
one of the best known and busiest of men in 
Eastern planting circles in London, being 
Director of no less than thirteen planting Com- 
panies operating in this Colony, F. M.8., Java, 
South India, &c. This morning an Observer 
representative buttonholed him in the “G.O.H.” 

“Tea?” said he. ‘‘ Well, it is today better 
cultivated, and shows the effects of better culti- 
vation, than ever I knew it. The statisti- 
cal situation is good and we have no reason to 
expect a fall in prices. 

‘The China trade in England need cause no 
apprehension. When sudden ‘rises’ take place 
no doubt inferior teas, such as China sends out, 
are used in blending, but not permanently, 
Interested people and Doctors periodically lay 
a enare for us by strongly recommending 
‘Chinas’ in England, and, of course, importers 
make as much capital out of this as possible, 
and confirm the need of an organisation to 
combat it and make known amongst the public 
what are the merits of ‘Ceylons,’ and the 
demerits of ‘Chinas.’ Beyond this, however 
planters need have no fears, | think,’ 
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Rubber Hopeful. 

“Regarding rubber, my opinion is that the 
recent fall in the market was a very good 
thing for Ceylon generally, because, only a 
small proportion of planted land being in bear- 
ing, it is better for theisland that there should 
now be this check on development, and a 
steadying of the market, than that it should be 
later when we have so much more material being 
produced. The present fall in the market will, in 
the course of the next few years, 


Lessen the Supplies from Brazil, 
and probably knock out altogether tho pro- 
duction ofthe inferior rubbers that have lately 
been collected in Africa.” 


THE LABOUR FORCE. 

‘‘So far as our labour force is concerned, 
I think we are very well supplied with coolies. 
There is certainly some anxiety on the 
part of Superintendents, chiefly in the neighbour- 
hood of large bazaars as to whether their 
coolies will be ‘shifted’—whether, owing 
to their indebtedness to the  bazaar- 
keepers, the coolies will be forced to leave in 
order to raise money to pay off their debts. As 
regards 

Higher Advances Providing the Induce- 
ments to Leave 

no doubt employers will give premiums in order 
to get necessary work done in a certain time. 
It is purely a business matter, and it is quite 
useless to try and preventit. You cannot prevent 
it, in fact. The evil of it lies in this premium 
being given, as now, in the shape of coast 
advances, which kanganies and coolies nomi- 
nally have to repay. In some cases, no doubt, 
the coolies’ pay is actually taken to repay these 
advances, which has an entirely demoralising 
effect on the labour force. The cooly, with very 
high advances, becomes either a debtor for the 
rest of his life and has, therefore, no encourage- 
ment to work, or he becomes a defaulter. If 
this state of things were to continue, or increase, 
our labour force, which, I may say, is the finest 
in the world, at present, would be seriously 
injured. 

“Of the future of labour, we are now await- 
ing the sitting of the Commission, which will, 
no doubt, recommend rules, or laws, which will 

impose more obligations on the employer, 
such as regular work, and, perhaps, the cost 
of recruiting. In this event, I think the em- 
ployers of coolies, on their part, should in 
return demand some legislation to prevent the 
cooly becoming indebted, or liable to be sued 
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for more than a certain amount, say R15. Such 
a limitation of liability would do away with 
the demoralising effect of high advances, and 
would necessitate any premium that had to 
be paid being given as a bonus, or in some 
other form. 

‘“‘Thear that the Forbes-Bliss scheme has been 
approved not only by the Kandy Association, 
but by several others. Whether it will succeed 
or not 
depends upon how it is conducted by the 

planters 
generally. I will not say anything further upon 
the scheme while we see it in its present posi- 
tion of developmert.” 


TEA DISTRIBUTOR ON THE TRADE 
OUTLOOK. 


The views of the tea distributor, whether 
wholesale or retail, and his views ofthe trade 
outlook are not without interest for the tea 
grower. Mr. F.J. Tregilas, lecturing on tea to the 
Midland Council of Grocers’ Associations last 
week, and discussing the question of the price 
of tea, said : ‘‘ Taking the position as awhole, 
there seemed every probability that the depres- 
sion that had ruled for many years had at 
length passed away, for production had shown 
little increase during the past twelve months, 
while consumption both at home and abroad 
had materially increased, and very little addi- 
tional land was being placed under tea culti- 
vation. In 1890 the consumption of British- 
grown tea outside the United Kingdom was 
14,000,000 Ib. ; this increased to 130,000,0001b. 
in 1905, and over 171,000,000 lb. last year. The 
very rapid increase lately might be attributed 
to two reasons. First, the scarcity of common 
China tea, owing to the low prices that ruled 
for several years not being remunerative to the 
importers, and, secondly, the too exceptionally 
low prices for Indian and Ceylon teas, because of 
very large crops. Experience showed that once 
Indian and Ceylon teas were used instead of 
China they were never given up, The world’s 
consumption of tea had now overtaken the 
supply, a certain amount more could doubtless 
be produced, but the demand abroad would 
most likely exceed this quantity, and it must 
not be forgotten that wherever new ground was 
planted, it took five or six years to bring the 
tea bush into full bearing. We should pros 
bably get a larger supply of common tea from 
China next season, but that was an uncertain 
quantity, and was not liked by the British 
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public. Regarding the position from all points, 

-it looked as if for several years we should 
not see the low prices to which we had been 
accustomed. Grocers were getting a smaller 
profit on their low-price canister, and many 
of them were in consequence endeavouring to 
make up for this by giving less for their better 
tea, Surely they would do better to keep up 
the character of their higher blends, and 
endeavour to increase their sale for good tea, 
instead of decreasing it by giving inferior 
quality. It might be advisable to stock low- 
priced canisters—in fact, it was necessary in 
some neighbourhoods—but it never paid to 
show them. Common tea, as» shown, was not 
economical, as the ieaf was coarse and flat with 
little sap, consequently taking much more to make 
a cup of equal strength, with that brewed from 
young leaf and higher grade. The grocer 
could gain neither profit nor reputation by 
cutting retail prices in low tea, so that after 
all the big advance of the last -twelve months 
might ultimately benefit him. Under present 
conditions it seemed to him that what the grocer 
wanted to do was to force attention to the 
better value and greater economy of good tea— 
1.¢@., tea at 2s. per lb. as compared with lower 
grades. He should like to see enterprising 
grocers driving this facthome. They could never 
permanently satisfy their customers with com- 
mon tea, and after twenty-five years of ex- 
perience in the trade he might say that he had 
seldom meta grocer who had constantly main- 
tained the quality of his best canister, and 
kept it constantly before the public, who had 
not held his trade in the present day of keen 
competition. Unfortunately, the grocers who 
did this were decreasing in number.”’—H & C 
Mail, Feb. 21. 


HEVEA AND CASTILLOA. 


CaSsTILLOA OUTGROWN. 


In July, 1898, a small experiment plot was 
planted with Hevea and Castilloa mixed, the 
trees of each kind being the same age. The 
growth of Hevea has been such as to compel 
the removal of the Castilloa to give them room. 
In fact the Hevea had outgrown Castilloa to 
such an extent as to completely dwarf them. 
The trial therefore decides that Hevea, on the 
St. Clair lands, will outgrow Castilloa com- 
pletely, all conditions being equal. This growth 
of Hevea cannot be attributed to preponderating 
numbers, as the trees of Castilloa outnumbered 
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them by two-thirds, and for the first two years 
outgrew Hevea. 


The land on which the trees were planted was 
evidently not so well suited to Castilloa as to 
Hevea, and the latter in consequence made most 
progress. It is a well-drained sandy alluvial 
deposit, but scantily charged with organic matter. 
The experiment therefore shews not only that 
Hevea will outgrow Castilloa, but that it can out- 
grow it on lands which are stated by some recent 
writers to be utterly unsuited for the growth of 
Para Rubber, who maintain that Hevea cannot 
be grown to advantage anywhere but in the 
damp and dismal swamps of the Amazon and 
kindred localities.—Trinidad Bulletin for Jan. 


DEAD OR DISEASED COCONUT TREES. 


New Recuations. 
The following are promulgated in the Govern- 
ment Gazette in substitution of the regulations 
published in the Gazette of 3rd January last :— 


1. It shall be the duty of the owner or person in charge 
of every coconut tree which is dead to forthwith uproot 
such tree and either to consume it with fire or to keep it 
completely submerged in water so that the beetle and all 
eggs and larve thereof may be totally destroyed, and that 
the tree may not serve as a breeding place for any or either 
of the beetles mentioned inthe schedule to Proclamation 
dated December 18, 1907. 

2. It shall be \the duty of the owner or person in 
charge of every living coconut tree which is attacked by 
the beetle secondly described in the said schedule either 
completely to destroy the tree in one or the other manners 
described in section 1 of these regulations, or to cut out 
ani destroy the portion of the tree that is attacked, to- 
gether with all the contained beetles and their eggs and 
larve, and to fill up the cavity with mortar or any other 
mterialthat will prevent the re-entry of such beetles, 


3. No owner or person in charge of any land or premises 
shall keep or permit to be kept onsuch land or premises 
dead coconut stems or pieces of coconut stems (except 
such as have been sawn or split into rafters for building 
purposes) or other matter which would be likely to harbour 
or become breeding placesfor the sxid beetles, or neglect 
or refuse toremove or destroy the same when required so 
to do by a notice in writing signed by the Government 
Agent of the Province, or the Assistant Government Agent 
of the District, or any Police Officer or Headman. 


4. No owner or person in charge of any land or premises 
shall retain on such premises rubbish heaps or other 
accumulations of dung or vegetable 
for manurial purposes for a longer 
months before application. 


refuse required 
period than four 
5. The Government Agent, Assistant Government 
Agent, and every Police Officer and Headman shall have 
access at all reasonable times into and upon any land 
whereon any coconut tree is growing for the Purpose of 
inspecting such tree, and also into and upon any land or 
premises where there is reason to suppose that there are 
kept any. such things as in the preceding 


rule arg 
referred to. 
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THE LECTURE ON COCONUT STEM DI- 
SEASE AND NEWSPAPER CRITICISM. 


It is only now that I have the time to offer a 
few remarks on the very instructive lecture on 
the above subject, delivered by Mr. Petch at the 
Public Hall at the instance of the Low-country 
Products Association. 


I think Mr. Petch would have been well- 
advised, if he had avoided the undignified 
expedient of trying to refute in his lecture all 
the newspaper criticisms levelled against him 
owing to the not satisfactorily-explained delay 
in combating the disease since it was brought 
to his notice in May, 1906, It was very 
vroper for him to show up all the quack reme- 
dies suggested by those, who, to advertise 
themselves, give expression to all manner of 
crude ideas as to the cause of the disease and 
how it is to be overcome, and with a courage 
that cannot but extort admiration write above 
their own names, 


Mr. Petch details at great length how hecul- 
tivated the fungus which produces the bleeding 
disease, and how he innoculated certain trees 
and successfully infected them. The most that 
all this proves is, that itis possible to artificially 
infect trees with the fungus. That the hard 
bark of coconut trees could be successfully in- 
fected by the bleeding stuff being carried from 
tree to tree by human beings and animals, is so far 
surmised pure and simple, for Mr. Petch himself 
says in his lecture that the system of innocu- 
lation he practised ‘‘is the normal method 
and the only one that will give reliable re- 
sults. Toattemptto imitate nature by burst- 
ing the spores on the exterior of a tree is 
absolutely worthless.” Mr. Petch says that his 
“ object isto prove that the disease is infec- 
tious, and todo that the innoculation must be 
made under the most favourable concitions.’’ 
Precisely so. That is all we can admit, that it 
is possible to infect coconut trees under the 
“ most favourable conditions ” of innoculation. 


Mr. Petch states that he was surprised 
to: find a coconut estate where the fallen 
fronds and husks were burnt, and it was the 
first clean coconut estate he had seen. All 
well cultivated coconut estates—and their 
name 1s legion—burn all the fallen fronds at the 
periodic weedings, usually every two months 
after every crop is picked. Some estates burn all 
the husks, some use them to protect supply 
plants from the attacks of cattle, and others use 
them for manufacture. There is gnly one 
estate I know of where the fronds are collected 
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and burnt as they fall. Thatis possible there 
because the coconuts are in isolated ‘‘ topes ”. 
of limited extent, with a watcher in charge 
of each ‘‘ tope”’. whose duty it is to collect 
and burn the fronds as they fall. 

I am not a member of Katana Agri- 
cultural Society, but a prominent member 
of it told me with much indignation, that no 
notice was taken of their representation by 
the Peradeniya authorities, till the late Mr. 
Jardine took up the matter. Mr, Petch claims 
the treatment he suggested in 1906 as all his 
own. Ordinary readers must be pardoned if they 
thought otherwise after reading his paper in 
the December number of the “ Tropical 
Agriculturist.” After describing the places where 
he saw the disease, and the opinions of leading 
coconut planters on it, he writes :—‘‘ The fol- 
lowing measures were tried several years ago.’» 
Now this was written in December, 1906, afew 
months after the disease attracted attention, 
The conclusion is legitimate that what 
was tried (not J tried) several years ago, that is 
before the attention of Mr. Petch was drawn to 
the disease, were the measures of some one 
other than Mr, Petch. 

“Much of the criticism arises from a mis- 
conception of the duties of a Mycologist. .. . 
Some people seem to think that the Mycologist 
will go down and carry out the actual treatment. 
If your Medical Officer of Health advises that 
certain drains should be cleaned out, youdo 
not expect him to come and do the work.” 
Certainly not. We expect him to see that the 
work is done and not to content himself with 
the mere suggestion. The Government thinks 
so too, for Mr, Petch announced later on 
that a band of Inspectors was to work under 
his orders. 


In reply to Mr, Ferguson, Mr. Petch ie re- 
ported to have said that, in his opinion, the 
disease is vot spreading, only that more 
attention is paid to it now, hence the discovery 
of large numbers of affected trees. A rash 
statement this for a ‘Scientist. Every practical 
planter, who has paid attention to the disease, 
will assert the contrary and that every 
round his men take of the -estate, new trees 
are discovered with the disease and new dis- 
ease patches are found on the trees treated 
previously. In 1906 I could not discover one 
single diseased tree on the estate I am writing 
from, though I looked out for the disease 
carefully. Now thousands of trees are affected. 

As I stated often, the disease is practically 
harmless on oid trees with hard wood, but is 
very serious on young plantations. 

The pace the Government adopts to stamp 
out the disease in the native holdings 1s not 
one that kills. [ wonder whether even one 
Inspector has been sent out. 


and Magazine of the Ceylon Agricultural Society, 


THE COCONUT PALI STEM DISEASE 
AND ITS TREATMENT, 


Action or THE Pests Boarp: 75,000 Norices 
REQUIRED FOR COLOMBO. 


March 10th. 

Sir,—The Low-country Products Association 
has begun well, in the practical step which it 
took to inform its members, and all interested 
in the Coconut Iudustry -and how few in the 
country are not 2—of the danger which threa- 
tens the industry. And it is also to be con- 
gratulated on the measure of success which 
attended its efforts last Friday. The informa- 
tion, which Mr Petch supplied in his lecture, 
was most valuable; and although much of it 
had previously seen the light, in letters and 
in imperfectly reported demonstrations, it is not 
easy to overdo instruction on a vital matter. 
Through the willing help of the Press, every- 
thing that science, so far, has ascertained 
about the disease, and can recommend in its 
tréatment, is now before the public. And more, 
the questions with which Mr Petch was plied, 
while they helped to elicit much useful and 
definite information, supplementary to what 
the lecture contained, also helped to dispel 
some delusions and superstitions to which 
some peoplehad been clinging. Surgery is not a 
popular science; and the owners of coconut 
estates and gardens would much _ sooner 
believe that the disease could be overcome 
medically—through applications to the roots 
or to the bark—than by excision. But 
it is occasionally necessary to sacrifice a 
limb to save human life; and Mr Petch 
was very clear that nothing that the tree could 
absorb by the roots could possibly arrest the 
growth of the fungus within the bark, and no 
outward application to the bark could reach the 
fungus within the wood. But there is sucha 
thing as conservative surgery —conservative, not 
only in the sense of saving life, but in ‘the 
sense of saving the affected part or limb. 
The suggestion that carbolic acid might 
arrest the growth of the fungus seemed to 
find some favour with Mr Petch; and although 
its application cannot wholly dispense with 
excision, it is for intelligent land-owners 
and Superintendents to test the efficacy 
of the acid by painting with it the 
wood, after cutting out only as_ much ‘as 
is decayed. At prasent all the discoloured 
wood is cut cut, as there might be a thread 
of the disease running within. Would carbolic 
acid or the vapour or fumes of some other 
substance reach the fungus and arrest its 
growth? The importance of an answer te this 
question cannot be exaggerated, not merely as 
a means of saving time and money in treatment. 
The immense weight of the head of a coconut 
tree is well-known; cultivation adds to its 
weight ;and the effect of cutting out two or 
three inches of the stem, especially above its 
middle, isto weaken its powers of resistance 
against wind considerably. I have had more 
that one healthy clean-stemmed tree snapped in 
the middle by a high wind. The risks of 
such mishaps have been greatly increased 
since tho cutting out of the stem has had 
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to be resorted to. I feel sure Mr. Petch 
will carefully investigate the possibility of 
conservative treatment since the matter was 
brought to his notice last Friday. I am trying 
it myself here, but the practical planter can 
be materially aided by scientists, especially 
through the suggestion of suitable substances 
for experiments. Pending these experiments, 

the heroic treatment must go on; and it is 

there that the coconut industry is almost wholly 

dependent onthe Government. The more in- 

telligent classes may be trusted to act from 

self-interest at least —though not a few events 

of them are too old-iashioned or self-suflicient 

to accept Western ideas; but there is 

the vast mass of the peasantry. It isnot only 

that their inaction must seriously jeopardise 
the interests of their progressive neighbours ; 

but they themselves stand to be ruined. The 

Government cannot possibly allow nine-tenths 

of the population to be impoverished, and _ re- 

duced to want, by the destruction of one of their 

main sources of wealth and even of subsistence, 

Only those who live among the people can 

form any conception of the dependence of the 

Sinhalese villager on his coconut trees; and 

the Tamil or Moorish villager is scarcely less 

dependent on this most useful palm. The 

Government has proclaimed the stem disease - 
a pest, but the villager has as much to do 

with the Gazette as with the man in the moon. 

‘ho Plant Pests Board for theWestern Province 

had a long sitting at the Colombo Kachcheri 

on the 3rd instant, under the presidency of 

Mr Booth, and decided to have notices printed 

in Sinhalese, containing the Government notifi- 

cation and the suggested treatment with a 

warning that neglect to carry out the treatment 

is an offence punishable by fineand imprisonment 

and will result in the treatment being carried 

out at the cost of the occupier or land-owner 

by special officers. The number of householders 
in the Colombo district being 75,0U0, that 

number of notices has to be printed. Hach 

village Headman is to be required to write the 

name of each owner of coconut trees in the 

village on a notice and serve it on him and make 
areturn to the Government Agent. The Govern- 
ment isto be asked to hurry on the printing— 
official formalities take time; and meanwhile all 
village Headmen are to be asked to make known 
to the villagers beforehand what is expected 
of them. 

The mention of these formalities and require- 
ments justifies a short reference to the personal 
aspect of Mr Petch’s lecture. There can be no 
doubt that there has been some wild and heated 
writing about the neglect of the Peradeniya 
authorities; and Mr Petch’s irritation is, to 
some extent, natural. But the precedent of 
delays in the Godaveri delta is not one we should 
care to follow here. We have no explanation 
of the causes of delay there; and Ceylon isa 
much smaller place than India. A letter or 
an article in the Tropical Agriculturist is not 
notice to the Ceylon public. If Mr Petch had 
no idea in December, 1906, of the seriousness 
of the stem disease, the unscientific planter 
could scarcely be expected to have realised its 
seriousness. If he did regard its seriousness 
aright, should he not have pressed on the 
Government, the gravity of the situation ? Even 
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if 18 months was not too long a time for the 
definite ascertainment of the character of the 
fungus and its mode of propagation, it does 
seem too long a time for allowing the disease 
to be combated only by ardent readers of the 
Tropical Agriculturist,—Y ours truly, 

F. B 


P.S.—After concluding the above, I looked up 
Mr. Petch’s article in the Agricultural Magazine 
for December, 1906—an article which had 
escaped my attention—and find that the disease 
‘“‘ was first brought to the notice of the Depart- 
ment in 1903; but no information was left on 
record,” His own attention was called to it 
“last year,” 1905 through the Observer. ‘ In 
the early part of this year (1906) informa- 
tion to the same effect reached Pera- 
deniya from several sources.” The particular 
locality was visited, presumably in May, 
19€6. ‘‘Inoculations from pure _ cultures 
were made in October, 1907, and proved success- 
fulin January, 1908.” So that it took 4 to 5 
years before the Department ascertained defi- 
nitely the name and nature of the fungus. 
I say the Department, because we have not 
to do with individuals who are directly responsi- 
ble to the Government. That period must strike 
the uninstructed public as rather too long for 
‘a definite investigation ; and even the Govern- 
ment may admit that it goes beyond the pace 
which it recognises as usual unoflicial circum- 
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locution. But the treatment was prescribed in 
1906. That is clear, but no one reading the 
article, and its reference to ‘the fungus 
which is supposed to be the cause 
of the disease,” and to the inoculations 
then made at Peradeniya, to the donbt 


“(whether the infection has been successful,” 
would understand that a final decision had been 
arrived at as to treatment. Whether so, or not, 
neither the public, as distinguished from the 
Agricultural Society, nor the Government was 
warned of the seriousness of the trouble.—F. B. 


THE COCONUT PALM AND ITS ERE- 
MEIES:—A NEW BEETLE PEST IN 
THE SCUTH SEAS. 


We are much indebted to an old Ceylon 
planter and friend—Mr. Frederick Wernham 
—now of the staff of ‘‘Lever’s Pacific Plan- 
tations, Limited,” for his very useful and inform- 
ing letter on a new beetle pest which is 
giving trouble on some of the Pacific islands. 
So far, we may take it—on the high authority 
of Mr. E. E. Green (who is at present in 
Europe on furlough)—that it has not been 
seen in Ceylon? But it behoves all of our 
intelligent coconut cultivators to be on the alert 
and to notify should anything corresponding 
to Mr. Wernham’s description, come under 
their notice. 

Sydney, March 17th, 

Dear S1tr,—An insect pest to coconuts has 
been brought to my knowledge of late. Mr EE 
Green, Ceylon’s Government Entomologist, to 
whom I wrote some time ago, on the subject, 
and sent specimens, told me that the insect is 
not known in the Indian region. I write now, 
as by bringing the pest to the notice of your 
many readers in other parts of the tropics where 
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the coconut tree flourishes, it may be, some 
may have knowledge of it and will inform us 
what steps are taken to rid the coconut trees of 
the insect. 

The pest in question is a small beetle the 
Brontispa Frogatti one of the hispid variety, 
which, 1 believe, was first sent from New Britain 
to Mr Frogatt, the N.S.W. Government Ento- 
mologist and identified by him. The beetle 
measures about 7-16 of an inch in length, is 
narrow and flat. It hasa black body and red 
head. It makes an entry into the bud of the 
coconut tree, more particularly when the trees 
are young, and breeds inside the fold of the 
fronds of the unopened leaf. Its young is a 
small white grub. They feed on the fronds, 
which, when the leaf opens, show brown patches 
on them, or if the beetle is in any number the 
whole leaf may be withered and in wet weather 
gets soft and pulpy. So soon, or soon after the 
bud bursts, the insects recede downwards and 
take up their home in the following bud and if 
no means are taken to eradicate the pest, each 
succeeding leafis more severely damaged and 
the plant quickly assumes a withered and 
stunted appearance. Uuless carefully watched 
the pest may get a big hold on an estate, before 
it is very noticeable, as the insect breeds very 
rapidly. 

It has been traced and would seem to come 
originally from different palinsin the jungle, 
more particularly the Areca palm, but to these 
the beetle never seems to do nearly so much 
damage as to thecoconut tree, This is probably 
due to the centre bud of tho former being very 
much harder and coarser than the bud*of the 
coconut tree. The insect breeds all the year 
round, more rapidly perhaps during the wet 
season and may be found in all different stages 
of development in the same plant. 


Different means to eradicate the pest have 
been tried, but so far, that which has proved 
the most successful is a spray made of a mix- 
ture of Sunlight soap and tobacco and applied 
by means of a bottle with cork and quill in it, 
like a bitters- bottle. Some planters have got 
very good results from periodically dusting a 
handful of fine dry ashes into the centre of the 
tree, but it seems to me that, to be successful 
with this, requires adry climate, or rather that 
ashes give the best results in dry weather. 1t 
has been remarked that the beetle is not found 
in plants, in which small red ants are plentiful 
and that some times it is covered with small 
parasites. Whether these have any harmful 
effect on the beetles, is not yet known.—Yours 


faithfully, FRED WERNHAM 


“ SALT FOR COCONUT PALMS. 


March 27th. 

Dear Sir,—Did not Mr. Petch at his recent 
meeting with the Locountry P.A, state that, 
in the Philippines, the Americans had de- 
monstrated that ‘‘salt’”’ was deleterious rather 
than beneficial to coconut palms? Now are 
there not experienced planters in Ceylon, who 
have also tried the experiment with a different 


result ?—Yours, 
COCO-PALM. 
[The late Mr. R. Davidson was a very ex- 


and Magazine of the Ceylon Agricultural Society. 


ferienced coconut planter and this is what 
e wrote in 1861 :— 


“The planter of coconuts can point to ex- 
perience and say that whether science in 
general, and chemical analysis in particular, 
be for or against him, Salt is the manure 
which he must have. The late Dr. Gardner* 
used to describe the value attached, in the 
Brazils, to salt as a manure for Coconuts, 
stating that a man would walk many miles 
for it, pay high for a load, aud then apply 
it to a single tree. At Singapore the aches 
of a plant, rich in salt, are used with ex- 
traordinary results—and I think that at Batti- 
caloa the ashes of the mandrake are from the 
same cause, those which produce the most 
effect. Here, day after day, may be seen strings 
of carts, creeping from the beach to the estates, 
laden with sea-weed—which, experience has 
proved so useful as a manure. For the sake 
of the salt it contains, (22°25 per cent in the 
ash), we drive a cart load of matter which we 
could obtain (if required) much nearer, and 
at a tithe of the cost, because our rulers 
persistently refuse to allow us aé the price they 
sell it for exportation, to purchase that salt for 
our estates, which it sometimes costs hundreds 
of pounds to destroy. I know not what has 
been done elsewhere in the hope of getting 
it, for agricultural purposes, at a reduced rate ; 
but it may be useful to show that the planters 
of the Northern Province havedone their utmost. 
J think I am right, (I write from memory) in 
saying that the following offer was made to 
Government. Parties, to get salt at export 
price, would adulterate it, with tar water or 
any other matter best adapted to render it 
unfit for ordinary purposes, in the Government 
stores. Before removing it they would enter 
into a penalty bond, to the full value of the 
salt, at the market price, that it should be 
used solely as manure for coconut trees, and 
they would pay for a Government employee who 
should certify to its application as specified, 
This offer, like every other, was refused. About 
a month ago petition for salt at reduced rates 
was refused on the ground that if given at 
reduced rates for agricultural purposes, it must 
be given at the same rate to fish curers, &c. 
The fallacy of this reasoning is apparent if 
we consider, that it places the producer and 
manufacturer in the same category; and applies to 
them in common a principle acting differently on 
each. We deserve, perhaps, that our wants should 
be disregarded ; for 1 donot remember that 
coconut planters have ever combined to have 
them fairly represeuted. With more of unity 
and combination in our efforts we should doubt- 
less command success,” 


[This is a matter which should be looked 
into by the Lowcountry Products A.—ED. ] 


a 


Sant vor Coconvrs.—This is what Dr. 
Butler says in his Report on Travancore !— 
** 1t is said also to flourish best sufficiently 
neat the sea to allow of the sub-soil being 


* Dr. Gardner travelled in South America 
beiore he took charge of Peradeniya Gardens, 
—BD, 
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infiltrated with sea water. Different analyses 
in India, Ceylon. and the Philippine Islands 
seem to show that a heavy crop removes over a 
hundred pounds of potash salts and over sixty 
of sodium chloride (common salt) per acre per 
annum, and may explain this preference. Be 
that as it may, a large proportion df the best 
Travancore coconuts are in soil which is infil- 
trated with salt or brackish water. That this salt 
is a necessity to the tree is evidently believed in 
many coconut growing countries where, as in 
Travancore, an application of salt to its roots is 
frequently made. Its requirements in potash 
and magnesium are probably supplied in part 
by infiltrated sea-water in low-lying littoral or 
backwater soils, Elsewhere they are furnished 
by dressings of wood and leaf ashes (largely of 
the coconut itself) applied around the base of 
the tree. Beyond this a limited amount of 
manuring with coconut or other poonac, cattle 
manure, fish manure and occasionally bones 
is practised.” 


GOCONUT STEM DISEASE. 


; April 3rd. 
Dear Sir,—In response to your inquiry, I 
may say that I have not lost a single tree from 
the disease, But Franklands being younger than 
Horrekelly, the wood is reached earlier, and 
cutting out is more urgent. The higher up the 
stem the disease is detected, the greater the 
danger, In one tree, with a six-foot stem, it 
was discovered I am afraid too late. The cutting 
up had to be carried up right to the fronds, 
that is up to the very heart. It remains to be 
seen whether that tree can be saved. My Supe- 
rintendent will report in my absence. There is 

danger in neglected gardens. 
FYB, 


PLANTING IN NEW GUINEA. 


RUBBER AND COCONUTS., 


A recent number of Zhe Clarioi—a Mel: 
bourne Llustrated Journal—edited by ‘Ralph 
Bedford ”—contains an interesting account of 
Papua, from which we take a few salient ex- 
tracts ; but we miss any reference to the all- 
important question of Labour Supply. Even 
in the Government Regulations with all about 
Land Laws and general information, not a word 
is said on labour. Our first extract refers to 
a Coast village where, at least the Government 
insists on sanitary regulations, Weread :— 

In Samarai there is always a floating popula- 
tion from the goldfields; the permanent white 
population numbers ninety, The great bulk of 
the black population of the islandis in gaol. In 
the Hastern division of the Possession, of which 
Samarai is the capital, there are 74 coloured men 
other than Papuans, and a mixed lot they are, 
Of these there are seven Japanese, two Chinese, 
seven Malays, cne Javanese, eight Filipinos, 
fourteen Solomon Islanders, nine Samoans, 
two Savage Islanders, three Raratongans, 
twelve Fijians, three Rotumah men, one ‘Tahi- 
tian, on West Indian, three Cape de Verdg 
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Islanders and one Indian. Of these, 34 are 
coloured teachers attached to the missions; the 
remaining 40 represent the alien labour of the 
division. 

I landed and found the tropics truly, and their 
flowers and scents, and the smell of Colombo 
minus the important constituent of dirt. This 
insistent cleanliness is not present elsewhere in 
the tropics that I krow of; here was a prison 
gang of broad-arrow clouted Papuans polishing 
the street with small brooms, and carefully 
placing finger pinches of dustin baskets One 
weary prisoner captured a piece of wind-blown 
paper, and was too tired to stoop for it. At las 
he picked it up with his toes and so carried it to 
the dust basket. 


Weare told the papaw grows like a _ weed, the 
breadfruit, ‘‘the great lily,” the hibiscus, and 
wherever it gets root, the coconut grows. Here 
1s our next extract :— 


Mr. Staniforth Smith, as Commissioner for 
Lands and Surveys (with control of live stock 
and timber), Director of Mines, Director of 
Agriculture, Director of Public Works (includ- 
ing marine beacons, buoys, lights and shipping), 
and Chairman of the Land Board, has welt begun 
to justify the hopes Australians have of the 
PapuanVonstitution. Hehas established a coastal 
service at the Kemp Welsh River and at Rigo, 
and about to establish an experimental cocoa 
and coffee plantation in the hills. Tobacco, cot- 
ton, vanilla, and fibres require dry months, and 
Rigois inthe dry belt, as the Kemp Wolsh is in 
the rainy belt. These three gardens will grow 
all the economic plants of the tropics except cin- 
chona, which requires an elevation of 4,0U0 feet. 
The Government plantations will be both for do- 
monstration and as supply grounds of plants and 
seeds tosettlers, to be sold at actual cost, with 
freight added. Application for 126,000 acres for 
planting have been received, and of these about 
y0,000 acres have been granted. One million Para 
rubber seeds have been ordered from the Govern- 
ment of the Malay States ata prime cost uf £400. 
These seeds will plant only 10,000 acres, and 
therefore much larger orders will be necessary, 
as of the million seeds not more than 60,000 are 
likely to prove fertile. The Para (or Hevea Bra- 
viliensis)1s deciduous and on private plautations 
the seeds are mostly picked up with the leaves 
once a month ; on the Malay States Government 
plantations the seeds are collected daily, and 
are therefore more fertile. The Australian ideas 
of progress recently imported into the adminis- 
tration of Papua are being the more energetically 
developed because the Cingalee and Malayan 
and Anglo-Indian prophecies of the White Aus- 
tralia spirit spelling ruin in the tropics have put 
the new Administration on its mettle. A move 
has been made to the making knewn of the 
virtues of many New Guinea. woods—the Ilimo, 
®& wonderfully light and very durable tree used 
by the natives for dugout canoes; the garo garo 
sa timbvr like boxwood; teak and ebony; 
saveral kinds.of cedars ; and the ulabo or cassi 
cassi, a hardwood approximating to the jariah of 
Westralia. Also two Government plantations are 
to be founded for Governiment profit, 


And then we have fuller partictllats of planting 
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—especially Rubber :— 
AT SOGERI. 


The time was 4 o’clock in the afternoon, and 
as usual—in this very wet season anyhow— 
the hot sun became <vercast, the steam was 
beaten down by torrential rain. The jungle 
broke into a grass patch, closed again, opened 
to bamboo clumps, belts of cabbage palms, 
and at last led us into the plantation of Soge 
—the coffee shrubs white with blossom, the 
Para rubber trees raising their graceful foli- 
age to the cloudy sky, the mountains so misty 
as to be but suggestions of height. We slip- 
ped on the last slide of the wet, red earth, 
and the compound of Sogeri was reached. 
The rain drummed on the palm-thatched roof 
of the home-stead, but ceased at dusk, and 
left us to a clear moonlit night—not cold, 
but cool enough to call for blankets. And this 
is not only to say that this soil, rainfall, 
temperature and altitude make ideal condi- 
tions for rubber-growivg, but that the cool- 
ness of the nights makes certain the successful 
and healthful establishment of settlement by 
the white man. 

After the night of coolness the wet slopes 
and valleys of the Astrolabe steamed under the 
morning sun, but by 9 o’clock the mists had 
risen and left clear day and clean heat. Im- 
mediately outside the compound was a living 
hedge of lime trees (called by the Papuan 
‘““Sipora ”) and a belt of Koru palm; and 
beyond, the green and white which were coffee 
shrubs, and the patches of red which are the 
chocolate soil of the Sogeri foothills. Hast- 
ward the Eworogo Valley goes to the main 
range with only a cloud or two lying lightly 
on it, appearing not distant in the clear air, 
although the peaks are 7,000 feet high, and 
the range is a week away. 


Around us are the slopes of the coffee plan- 
tation, backed by the untouched bush. Cuvuffee 
shrub and Para rubber and banana grove and 
belt of areca palm held jin the fingers of the 
jungle’s outstretched hand. Browns and greens 
of rubber trees and palm, and a few flat top- 
ped placid cedars, as at Garrick’s Villa of 
Hampton, on the Thames. The coffee blooms 
three times a year, and is flowering now in 
dots of white ; and then come the red berries 
among dark green leaves—a sight of beauty. 
Three kinds of rubber are here planted—the 
Ficus elastica, the indigenous Ficus rigo, and 
the best of all cultivated Para. Coffee will 
always be a good catch crop on the Astrolabe. 
The. mild coftee ot Sogeri. must always be m 
good demand, as Brazilian coffees, which re- 
present most of the world’s supply today, 
are stronger anc more bitter, The Sogeri idea 
is to plant Para rubber 10 feet or 12 feet 
apart, giving the trees sufficient growing roor 
for the first six years, keeping down weeds an 
so lessening the maihtenance cost, and bleed- 
ing alternate trees to death at @ profit as they 
come to productiveness, Coffee plants like 
shade; and so could be grown between the rubber 
trees, further obstructing the growth of weeds, 
and maturing in three years. The condition 

recedent to the making of a plantation is the es- 
ablishment of native gardens of maize, sweet 
potatoes, bananis, and taro, to feed ‘native 
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“labour, and so save the very heavy cost of im 
orted rice. The gardens already established on 
ogeri produce sweet potatoes up to7 Jb. weight 

each, and maize cobs over a foot long. 


I visited the Queensland Governm3nt Experi- 
mental Farm at Kamerunga, near Cairns, where 
a number of Para trees and Ficus elastica were 
planted eight years ago. They are now tap-— 
pable, and yielding from 1 lb, to21b. of rubber 

er tree per annum, yet they are of very little 
arger girth than Para and Ficus elastica trees 
of half their age at Sogeri. Rubber in the 
countries of its origin grows in latitudes to 20 
deg. south, in temperatures from 50 deg. Fahr. 
to 100 deg. Fahr., and in rainfall from 30 in, to 
150in, peranoum. The greater the rainfall, 
the higher the temperature, and the richer the 
soil, the better the rubber, and the quicker its 
arrival at productiveness. There are cultivated 
Para trees at Sogeri three-and-a-half years old, 18 
in. in circumference 3 ft. above the ground, and 
seeding in Sheir fourth year, which means that 
they ere mature and tappable, These three-and- 
a-half and four-year-o.d trees have been raised 
from seed ; by raising from rabber stumps two 
years old, but cut back to represent a year of 
growth, itis possible to steal a year out of time 
by bringing the tree to certain maturity in the 
fourth year. The ficus elastica at Sogert shows 
also a wonderful development in their four years 
of growth. The fact of the Sogeri trees being 
capable of production at four years is the most 
conclusive proof of the land being ideal for rub- 
ber growing ; and from a comparison of the 
British Papua Land Company’s country with the 
State Babbar Nursery at Kamerunga itis patent 
that the conditions of climate, soil, and rainfall 
represent perfect conditions for the rubber 
industry. 

The vine rubber, a parasite, and not of high 
quality, grows EneaehOE the jungle, mounting 
the tallest trees, and the settler of small re- 
sources might beat out his capital by cutting jun- 
gle undergrowth only, leaving the big trees, and 
planting the vine parasite around the standing 
trunks, Practically no clearing is required teyond 
scrub knife work, the vines can be tapped in 
the fourth year, and conveniently near the 

round and the big trees would clear themselves 
in time by dying ; four as soon asthe sunlight is 
let into tho jungle the jungle begins to die. 


The Paratree itself is a beautiful thing, and 
when are added the spotted white and glossy 
green of the coffee plants on the red soil slopes, 
the long hedges of flowering limes, the living 
fence oF rooted sticks, the thatched rvofs of the 
native houses, the great prone cedars rotting 
red inthe recurrent rains and sunglare, cocu- 
nut and banana palms threshing their fronds 
in the spiced air, and a grove of a thousand betel- 
nut palms moving their feathery tops lazily, 
Sogeri’s beauty becomes indescribable only with 
superlatives, 


‘Lhe hot days and the rainfall spell financial 
success } but the cool nights and the bracing 
air of the platvau mean successful settlement by 
white men. A settler may take his wife and 
children to his new country, and be satisfied 
that the climate will prevent the deterioration 
pt family lifeso common in India and other 
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essentially tropical countries ; the living con- 
ditions of the Astrolabe will provide tor the 
white rubber planter congenial and protitable 
occupation in a perfect climate, which perfec- 
tion of climate means that he will become a 
permanent settler, because the social side of 
life willnot be lost to him. March 1s the 
finest month of pictures in the jungle of the 
plateau, when the D’Albertis creeper is in bloom, 
all flower and no leaf, blossoms like red bea- 
cons flaming from soil so treehead; but for 
every month there isa special beauty. 


Having secured his land and his capital, the 
next work of the planter is the finding of labour 
—easy enough locally, and within limits 1f he be 
kuown and liked ; easy enough at a distance if 
he beastranger. But distant recruiting calls 
for a fair initial capital if the plantation be on 
modest lines; and for the ownership of a 
schooner and a correspondingly larger captial 
if work on a big scale is intended, The land 
laws of the Paupan Government are liberality 
crystallised ; fur settlement is warmly welcomed 
by the new regime, the only demand being that 
the settler shail ull his laud, aud not shépnered 
it as speculation, The first work of the new 


planver is the establishment of gardens 
tor foodstuffs fur his uative labour and the 
second the clearing and  plavting of the 


time and money in a big plantation’s owner- 
ship ot schooner, the cratt in slack times could 
earn profit as a gouds carrier, and also as a re- 
cruiting vessel fur other people, 


Having regard for the harbours to be en- 
tered, 1 recommend a 45-ton schooner, able to 
carry 2U tons of cargo in addition to pro- 
viding a space for natives in the holds. A 
draugnt ot 7 ft. 6 in. (in ballast) would suit 
the anchorages and rivers to be entered in 
recruiting. Bunks are not necessary, and the 
open hold is more healthful, As ninety or 
more natives would be recruited at a time, 
adequate fresh water storage should be pro- 
vided for. The schooner should be a fast sailer, 


The only drawback to investment in rubber 
cultivation is the long five years of waiting 
and dead work until the trees are of tappable 
size; but once producing, the returns are 
very great, and continue tor more than the 
average lifetime of aman. ‘The investor who 
enters a rubber-planting enterprise at the out- 
set enters the business in the cheapest pos- 
sible way; he is paying no profits to people 
earlier in the business, and he is assured ot 
huge returns after the necessary period of 
growth to the point of productiveness. ‘hat. 
once reached his capital must return to him 
twenty-fold, promising always, of course, that 
the plantation is working mainly for capital 
invested, and not mainly tur hot air and water, 
Of all the countries of the earth where plant- 
ing of Para rubber is proceeding, no country 
has such excellent prospects as has the Con- 
monwealth’s possession ot Papua, The Gov« 
ernment asks the planter for no money for the 
Treasury, demanding of him only that he 
shall put capital into the ground, and thus a 
plantation requires no purchase capital, but 
only a working capital. And of all Papua the 
Astrolabe has ideal conditions for the culture 
of Para, 
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I will not soon forget my last night at sogeri 
—moonlit, cool and very clear—the peaked 
thatch of the plantation houses casting queer 
shadows; the Koru palms very stately under the 
moon; the heights behind treed to the lucent 
blue scent falling through the moonrays from 
the bloom of sipora, Seville orange and man- 
darin to the moist earth, and the coffee shrubs 
climbing up the foothills. 


There is a final comparison in respect of coco- 
nuts and copra which must be received cum 
grano, The ‘*25 average” for Ceylon, of course, 
refers to the whole island—neglected cld native 
gardens as well as plantations, There are many 
plantations in Ceylon giving 40 to 60 nuts per 
tree and special palms can be shown bearing up 
to 100 to 125 equally with the few palms as yet 
tested in New Guinea :—- 


I have never seen such prolific bearers as 
these coconut palms of the Maiwara. The sight 
of them made plain the superiority of Papua asa 
copracountry over most of the established copra- 
producing countries. In Ceylon the average 
annual yield per palm is twenty-five nuts; but 
of the Ceylon nuts 5,00) will make a tou of 
copra. -In the Solomons the average annual 
yield is eighty to ninety-five nuts ; but it takes 
7,000 nuts to make a ton of copra; but the 
Papuan coconut palm bears from 100 to 125 
nuts per annum, and 5,600 nuts will make a ton 
of copra. 

From the Government Regulations, we quote :— 


RUBBER, 


So far as our information goes, there is no 
country better suited for rubber growing than 
Papua, It possesses an immense area of easily 
accessible virgin forest and scrub tand lying 
along a great portion of its 3,000 miles of coast 
line, and great tracts of equally good land in 
the interior. 


Healthy well-grown Para trees should each 
average after the fifth year, 2 1b of rubber an- 
nually, which at the present price (5s per pound), 
would yield a gross income from 500 acres of 
‘$21,500, or over 250 per cent. per annum on 
the outlay, assuming that no catch crops were 
grown. HKven if rubber dropped to 2s per lb, 
the gross income would be over 100 per cent 
per annum. 

COCONUTS. 


This 1s a very remunerative and most reliable 
industry, and one that should receive quite as 
much attention asrubber cultivation. ‘Lhe na- 
tural conditions are in every way suitable, and 
skilled labour or extensive plant 1s not required 
in the production of copra. Papua, being out- 
side the hurricane belt, possesses a great ad. 
vantage in this respect over such places as Fiji, 
the New Hebrides, and Samoa. 

The trees begin to yield in five years, and 
are in full bearmg when eight.or nine years old. 
A full-grown tree should yield 60 nuts a year, 
and-with 50 planted to theacre, that area should 
yield 3,000 nuts, or half a ton ot.copra, worth £10. 


INDIGENOUS PRODUCTS. 

The Territory of Papua possesses a wealth of 
indigenous plantsof commercial value that it 
would be difficult to equal in any other coun- 
try. These include large forests of sago, sugar: 
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cane of the first quality, rubber, both tree (Ficus 
Rigo) and yine—the present market value of 
which is between 4s and 5s a pound—also coco- 
nuts, nutmegs, tobacco, ginger, bamboos, areca 
palms, fibres, bananas, breadfruit, and vegeta- 
bles of various kinds, 


Land is to be got on easier terms than, we sup- 
pose, in any other British dependency ; but as 
we sald, not one word is said about ‘* Labour,” 
and without it, what can any colonist do ? Itis 
absolutely ridiculous to suppose that even the 
maritime part of New Guinea is suited for white 
settlers to work either own lands. 


‘TROPICAL AGRICULTURE AND 
ARTIFICIAL MANURES. 


December 12th. 

Dear Sin,—In your leading article on the 
above subject, in your issue of the 2nd _ inst. 
[see next page] you draw the attention of the 
veteran ‘‘Cosmopolite” to afew casual remarks 
of mine in a recent issue of your paper as to the 
value of ‘‘artificial” manures. : 

As the subject is of paramount importance in 
an agricultural country, I wish to express an 
authoritative opinion on the subject. I write 
with some degree of authority as, [ believe, very 
few individual planters, certainly not coconut 
planters, spend more on manure and use larger 
quantities than Ido. The annualaverage of the 
manure I apply is about 100 tons of “‘artifi- 
cials”and 25,000 cubic feet of cattle manure. My 
opinions are, therefore, backed by a somewhat 
extensive and prolonged personal experience, 


So much by way of introduction, I am en- 
tirely in agreement with ‘‘ Cosmopolite” as to 
the great value of bulky manures, such as 
cattle and green manures, chiefly the legumin- 
ous nitrogen-gatherers. Tama firm believer 
also in the great value of tillage; but I 
have no prejudice whatever against ‘artificial ” 
manures. I place great value on them as neces- 
sary and valuable adjunctsto bulky manures, I 
do not favour the highly concentrated, and, 
therefore, the injuriously stimulating ‘‘arti- 
ficials.”’ 

In the Coffee era, many upcountry estates 
had extensive cattle establishments and pigger- 
ies. There was a great prejudice against these 
manures chiefly owing to their high cost. First 
of all the maintenance of these establishments 
costs much in grass gardens, poonac, keepers, 
&c, Then came the matter of transport, es- 
pecially where large, central establishments 
existed. It became necessary to open and 
maintain cart roads. Thetransport on coolies’ 
heads, too, was very expensive. With ‘the 
decadence of coffee, cattle establishments died 
out. ; 

A new era followed, with a highly-trained and 
practical Scientifle staff attached to the Royal 
Botanic Gardens. By a _,.coutse of popular 
lectures and practical illustrations on the ex- 
perimental gardens, the value of Jeguminous 

lants as a manutial agent and a source of 
rae was abundantly illustrated. Now an 
inexpensive source, compare Speaking, of 
course, of bulky manure js available te every 
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estate, whatever its altitude, and however far 
removed from a cart road. But there was an 
interregnum between the era of expensive cattle 
establishments and the easily available legumes. 
During that period the Tea industry came into 
existence and is, what it is entirely with the 
aid of artificial manures, 


To come to my particular subject : Coconut 
Cultivation. I am in charge of an estate of 
over 50 years of age and with a large percentage 
of the soil, a poor, white sand. By regular till- 
age of the soil and the application of manure 
every alternate year, the crops have been in- 
creased by 25 per cent, and the condition of the 
trees will compare favourably with younger trees 
in localities more favoured as regards soil, The 
‘*‘ artificial” manures [ use are castor cake, fish 
steamed bones and potash, all natural products. 
Asstated at the beginning of this letter, I apply 
very large quantities of cattle manure also, but 
almost exclusively to the white sand portions of 
the estate. I endeavour to increase the supply 
of humus-yielding material by growing and 
burying crotalaria and the nitrogen-gathering 
legumes. But these cannot be grown as 
largely here as they are grown on up-country 
estates, as the passage of cartsthrough the estate 
crushes down the crotalarias. 


I have found an application of lime and 
kainit to such fields as Aid not respend satisfac- 
torily to the application of other manures, 
yields very encouraging results, I did not lime 
the entire surface of the soil and with heavy 
doses as in European agriculture. I applied a 
small quantity to each tree chiefly with the 
object of galvanising into activity the latent 
nitrifying organisms in the soil. ‘fo sum up, 
my opinion, based on extensive personal experi- 
ence and observation is that ‘‘ cultivating ” the 
soil is an absolutely necessary operation of 
successful agriculture. That wherever obtain- 
able, cattle manure and other humus-yielding 
applications, with ‘‘artificial” manures, yiel 

the most satisfactory results. That the supply 
of cattle manure being limited, the use of “arti- 
ficial” manures becomes indispensable and 
yields remunerative results. —Truly yours, 


B. 


(By CosMmopotirTE, ) 


That wasa most excellent letter from ‘‘B” 
of Marawila on the above subject, which ap- 
peared in the Vbserver, and 1 am ready to admit 
that he has had much practical experience, even 
although we may not agree inall things. When 
I read—‘‘the annual average of the manure I 
apply is about 100 tons of artificials,” I said to 
myself—‘‘ poor chap, what a waste of money”; 
but when I found that headded ‘and 25,000 
cubic feet of cattle manure,” I joyfully exclaimed 
—‘‘ Good you are ‘ B,’ you are going strong and 
deserve all the success | am sure youare having.” 
He goes on to say, ‘‘I do not favour the highly 
concentrated and, therefore, the very injuriously 
stimulating artificials.” Now, Mr. Editor, these 
are almost my own words, which appeared in 
your own paper several years ago, when i said 
that it was impossible, on some estates, to get 
all the cattle manure necessary, and the residue 
had to be made up by such manures as bones, 
poonac, castor or rape cake, which could scarcely 
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be called artificial, asthey are, in reality, natural 
products. But, although T have no prejudice 
against these, I still prefer cattle manure, i? it 
is to be got at all, and would grudge paying for 
the above ‘‘artificials” if I could do without 
them. ‘‘B”’s letter isthe best on the subject 
of manuring that has appeared in your columns 
for many-a-day, and I am taking the liberty of 
filing it away in the book in which I keep 
copies of any articles that I consider worthy 
of being read a second time, and even more 
times. ‘‘B” writes only of hisown experience, 
and the effect of various manures on his own 
estate. I also have only given my experience 
in connection with my own ground, and I have 
no wish to dissuade any one from purchasing 
‘‘artificials” if he finds them suitable to his 
land, but let the advocates vf ‘‘artificials ’ 
always remember the old saying about planting 
in Ceylon, that ‘‘many million British sover- 
eigns have been buried, in the shape of manures, 
in the coffee clad hills of Ceylon that will never 
be resurrected again.” 


GROUND-NUT. 


Ground-nut seems destined in the near 
future to cover a great deal more ground than 
in the past, says the Bombay Gazette. This is 
true, at any rate, of the Southern Presidency, 
where, having hitherto been raised on a syste- 
matised scalein a very circumscribed area on 
the Coromandel! Coast, it has now been intro- 
duced with the most encouraging results on the 
Malabar Coast, where it has been up to now as 
a dryland crop, and has proved far more pro- 
fitable than the dryland crops that are usually 
grown. Onacoast with a heavy monsoon, the 
crop will probably take from six to six and a 
half months to mature. Harvesting should 
commence when most of the nuts are ripe. 
Ripeness is denoted by the skin of the kernel 
assuming a pink colour. After the nuts have 
been gathered they should be sun-dried for 
several days, being heaped up every evening and 
protected with straw and spread out again the 
following morning. Owing to the heavy rain- 
fall, ground-nut cultivation should not be con- 
tinuous from year to year, and Mr, Sampson, 
Deputy Director of Agriculture, Madras Pre- 
sidency, suggests the following rotatory system : 
--One year ground-nut, next year cereal, third 
year fallow, Throughout the period of culti- 
vation, the growing crop should be watched, 
and after the pods are formed, the watchfulness 
should be redoubled, as jackals, jungle rats, 
crows and other enemies will persistently attack 
the pods, and do much damage if they are not 
seared oft.—IJndian Agriculturist, Feb. 1, 


STATE AID FOR AGRICULTURISTS. 


THE WorK OF THE BENGAL SEED DEpot. 


‘*A circular is issued by the Bengal Depart- 
ment of Agriculture referring to the operations 
of the Bengal Seed Store in Pollock Street. 


To meet the long-felt want of good seed the 
Bengal Seed Store was opened to work in con- 
nection with the different Provincial Farms 
where definite varieties of seed are grown, 
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After deducting the farm’s own requirements 
for the following season, the seed is sent to 
Calcutta, where it is cleaned, tested and stored 
in rat-proof bins specially designed for keeping 
the seed clear and dry. 


The storing was the first step. In all trans- 
actions it was decided that local rates would be 
charged, the Government bearing all the ex- 
penses incurred by rent of depot and the charge 
for running the establishment. The buyer, 
therefore, gets all the benefit of tested seed of 
a known variety at usual rates. 


In all 1,0732 maunds or 88,354 Ib. of seeds 
were distributed during 1907—without includ- 
ing sugarcane cuttings. On an average a quarter 
of a maund of seed will give sufticient seedlings 
to transplant one acre of rice and { maund is 
sufticient for broadcast cultivation, and we sup- 
plied 144 maunds of seed, 7.¢., sufficient for 314 
acres. The area for 1907 in Bengal under rice 
(aman and aus) was 24,291,000 acres. Therefore 
the field is vast enough for many private under- 
takings. Next, 266 maunds of jute seed was 
distributed and the area under jute in 1907 for 
Bengal alone was 931,100 acres. Now +4) seers 
of seed are required per acre, therefore we were 
responsible for 2,364 acres. 


We must state here, however, that we have 
not yet reached the humb'e raiyat himself, as 
most of the demands came from big zemindars, 
either Indian or European. It will take more 
time to induce the raiyat to leave off his custom 
of buying from mahajan at cruelly high rates 
or of using the seed of the poorest plants of his 
field, and still more time to prove to him that 
there is such a thing as improvement. It is 
only by gradually instructing him, by object- 
lessons, in our future demonstration farms, that 
he will venture in unknown paths. General 
education will have come to the rescue ; not the 
academical one which has been so fertile in 
inundating Bengal with clerks, but the practical 
teaching of natural fact undertaken in a genial 
manner. Why should there not be itinerant 
teachers who would, like in Norway and Fin- 
land, go from village to village assembling 
children and grown-up people when work in the 
fields is slack to do this pioneer work—teachers 
taken from among the raiyats themselves and 
taught. 

The cost of running the seed store for 1907 
was :— Rent Ks.2,400; establishment Rs. 1,362, or 
atotal of Rs. 3,762. If pessimists see in this outlay 
of money made by Government for agricultural 
improvement a waste of public money Jet them 
ponder over what other smaller nations have 
done in this direction at far greater sacrifices 
and let them hear’ he results. Sweden, with a 
population of 54 millions, gives for seed im. 
provement and distribution to the institnte of 
Svalof alone ayearly subsidy of Rs. 24,090. The 
members of the Institute or members of the 
Agricultural Associations give yearly subscrip- 
tion fees amounting to Rs. 3,375. Three years 
ago, when it was decided to erect new buildings 
for the institute with the latest up-to-date 
fittings, the sumof Rs. 569,455 was spent for that 
purpose. 

Besides seeds we store at the godown a few 
manures for the use of cultivators who may obtain 
small quantities at the lowest market rates. 
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We must state here, however, that artificial 

manures are not yet appreciated by the raiyats, 

and except by experimental stations and a few 

planters very little seems to be used in Bengal, 

—Bengal Agriculturist, February 1. 
CAMPHOR. 

I was pleased to read, in the ‘t Ceylon Direc- 
tory” that the growth of camphor is being en- 
couraged in your island, because there can be 
no duubt, but much of it will be required 
for smokeless powder, before all the wars 
which present day prophets are_ predicting 
are satisfactorily finished. But there is an- 
other use, that, I think, the camphor tree 
might be put to, namely, as a preventative 
against the attack of insects on other shrubs. 
lt is well-known that the wood is pervaded 
with camphor and that insects will not at- 
tack it. How would it do, therefore, to 
plant camphor and tea, or camphor and 
coffee alternately and trust to the for- 
mer protecting the latter from the numerous 
poochies that attack these to the sorrow of 
all planters. Cabbage plants, as a_ rule, 
suffer from insects, which simply ruin them, 
but if those are put in alternately with 
lettuce plants, they are left severely alone, 
as the laudanum iu the lettuce is not to the 
taste of the cabbage fly.—CosmMoPouitE. 


CAMPHOR CULTIVATION. 


April Sth. 

Sir,—I have noticed a few branches dyin 
back on some of my old camphor trees an 
have seen some 5-year-old bushes that have 
snuffed out w a:countably. There may be some 
local cause in the soil or through adjacent 
poisonous roots; but later on, the Peradeniya 
Staff should look into the matter and make 
an investigation.— Yours truly, 


PLANTER. 


PLANTATION VESRUS WILD PARA. 


M. G. Lamy-Torrilhon, of the great French 
india rubber manufacturing firm, gives in the 
*¢ Journal d'Agriculture Tropicale” his opinions 
regarding the vexed question of cultivated v. 
wild Para rubber. 


His conclusions do not differ markedly from 
those which have been reached by every im- 
artial observer. After pointivg to the pre- 
erence given by manufacturers, apart from the 
question of loss on washing, to the wild Para 
rubber, he attributes the deficiencies of the 
plantation product (1) to the non-observance of 
the South American system of curing, and (2) to 
the comparatively young age of the Hastern trees. 


When these two defects are remedied—the 
first by the introduction of Brazilian methods 
(in so far as they are good) and the second by 
the natural efflux of time, he thinks that culti- 
vated rubber will have a very strong position. 


M. Lamy-Torrilhon does not seem to be struck 
with the wet block process, but advocates the 
simultaneous smoking and coagulation of the 
latex.—India Rubber Journal, March 23. 
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NOTES ON SOME FAMILIAR LOCAL 
PRODUCTS, &C. 


Kapok. 


Samples of Philippine kapok have been sent 
to these parties and the reports on these 
samples have, in general, been very favourable. 
The latest report received states that well- 
cleaned Philippine kapok would be marketable 
in New York City at 144 cents, United States 
currency, per pound, ‘The firm making this 
report states that it would be prepared to make 
a contract for all the kapok that the Philippine 
Islands could produce. Another firm in the 
United States with which we have been in cor- 
respondence has recently placed a preliminary 
order for a ton of Philippine kapok. The export 
trade in kapok is now handled by two reliable 
business firms in Manila to whom are referred 
such inquiries as we receive on this subject. 


SrEeD PRESERVATION. 


Some original laboratory work has been car- 
ried on during the year-in the . preservation of 
seeds. The results already achieved promise to 
solve a problein which for many years has been 
vexing importers and handlers of seed in all hot 
countries where the minimum atmospheric 
humidity never falls below 55° and the mean 
normal for one-half the year approximates 85°. 
Hermetical sealing, while a protection to the 


seeds in transit, is of no assistance after arrival _ 


unless the seeds can be disposed of as soon as 
opened, which is of course impracticable for 
merchants and others handling seeds in large 
lots. ‘Lhe difficulty of preserving the vitality of 
seeds in this country is indicated by the fact 
that peas, which on arrival from the United 
States gave us an 84 per cent. germination 
test, failed entirely thirty days later. Corn, 
cotton, and other oily seeds have deteriorated 
within three weoks. 


The experiments described below were con- 
ducted with alot of very fine American corn 
seed received here early Jast December, and 
which showed the remarkably good germination 
average of 95 per cent. The object of these 
experiments was to determine the value of the 
method of keeping seed in hermetically sealed 
jars as compared with the method used in this 
Bureau. Three 24-pound lots cf the corn were 
taken at rancom from the shipment. One lot 
was placed in an ordinary metal seed canister 
with a reasonably close-fitting cover. A second 
lot was placed in a glass jar provided with a 
close-fitting ground-glass stopper and at once 
hermetically sealed with melted paraffin. The 
third sample was put in a similar jar in which 
had been placed an inch of coarsely broken 
charcoal that had just been exposed to a heat 
high enough to expel the moisture. While the 
charcoal was still warm, the corn was poured in 
and the whole topped off with another inch of 
charcoal. While still open it was exposed for 
thirty minutes to a gentle heat (43°-C.) and then 
carefully sealed. This was on December 28rd, 
1906. On May 23rd of the present year (six 
months later) the two jars were opened and 100 
seeds taken from each, a like number were 
taken from the closed canister, and all were 
placed in the germinators. These tests were 
concluded on June Ist and we obtained from the 
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heated jar containing the charcoal a 91 per cent. 
germination, from that only hermetically sealed 
a 28 per cent., and from the canister a 36 per 
cent. germination. The tests were suflicient to 
demonstrate that hermetical sealing unless pre- 
cautions are taken to expel the very moist 
atmosphere is detrimental rather than bene- 
ficial to the seeds, The unusually good showing 
(36 per cent.) of the unprotected seeds was due 
in part to excellence of vitality at the start, and 
still more to the abnormally low reading of the 
hydroscope and the high, dry winds which 
marked the first quarter of the present year. 
Since the beginning of the wet season, however, 
the exposed corn has deteriorated more rapidly 
than that which was merely sealed, At thecon- 
clusion of the tests the heated corn was treated 
anew in the same manner and will be kept for 
future tests of this method. The average life 
of most garden and field seeds in temperate 
climates, without other provision than a cov, 
clean, dry bin, is four years, the extremes being 
two to ten years. These tests demonstrate the 
possibility of preserving all seeds even under 
the trying conditions which prevail in these 
Islands, It is obvious that the importation of 
seeds of good quality isan indispensable factor 
to successful preservation and that the cost of 
the method of seed preservation herein described 
would be great for large quantities of seeds, as 
they would have to be placed ia small jars and 
much charcoal would be required. Large con- 
tainers might be used, but, as it would be diffi- 
cult to fwly exbaust the damp air and to 
promptly seal such containers, the danger of 
loss would be increased. The tests which we 
have made indicate that seeds from temperate 
countries can be preserved in the Tropics by the 
method described, although the use of this 
method ona commercial scale may not always 
be practicable. 


SESAMUM OR LiNGA, 

Further work was done with this oil-seed 
crop to determine the season when its plant- 
ing would be attended with least risk from 
loss. In rich soils it make so rank a growth 
that it is apt to lodge during heavy rains 
when approaching maturity. On the other 
hand, a liberal supply of water is necessary 
for the production of a goodcrop. The first 
trial made at the opening of the dry season 
resulted in a dwarfed growth and a very in- 
ferior crop. From a planting made in June, 
1906, we harvested a grain product at the 
rate of 473 kilos per hectare. Some grain 
was lost by lodgment from the heavy rains 
of September, but the amount was small and 
certainly less than one-fifth of the total. 
From this it seems better to take the risk 
of loss from rain rather than to invite the 
more complete failure resulting from drought. 
The Philippine Products Company has de-. 
clared sesamum to be the most tractable oil 
seod which comes to their hands, and it is 
our aim by further experiments and distribu- 
tion of seed to promote this industry as a 
promising source of revenue to the small 
native farmer, 


Carouina. GoLpEN Ricg. 
As the result of favourable preliminary work, 
further experiment and a wider score of intro- 
duction were carried on with this grain, A 
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plat of it sown in drills 18 inches apart, on July 
13, was cultivated very much as corn, had no 
artificial irrigation, headed up in ninety days, 
was harvested in one hundred and twenty days, 
and yielded on thin, sandy land at the rate of 
52 cavans to the hectare. In the rice experi- 
ments, one of the aims of the Bureau has been 
to reduce to something like uniformity the great 
number of varieties of rice grown in these 
Islands, In Carolina golden we have founda 
variety whichis of good sizeand form, very early, 
prolific, of excellent milling properties, and 
uniform in ripening. It is a lowland rice, but 
cannot be transplanted to advantage. she 
native farmer being accustomed to transplant- 
ing all lowland rice, the distribution of Carolina 
golden must be made with caution and pre- 
ceded by educational work pointing out the 
radical changes in method of planting required. 
As rice isthe most important of our cereal crops, 
and as Carolina golden appears so nearly to 
meet the standard of requirements, it is desir- 
able that we make ,long-continued experiments 
both with this and other varieties. 


VANILLA. 

Some vanilla plants brought here a_ few 
years ago were lost in the typhoon of Sept- 
ember, 1905, and in view of the depressed 
condition of the vanilla industry no efforts 
were made to reintroduce the plant. A few 
were received as exchanges about a year ago 
and were planted out at the Singalong ex- 
meriment station. They have grown excep- 
tionally well. Some of the plants have made 
leaders 3 meters long and are quite robust. 
This rate of growth is unusual, even in Vera 
Cruz, where the plant is supposed to attain 
the highest degree of perfection. It probably 
indicates that the conditions about Manila 
are very favourable for vanilla growing and 
that the distribution of these plants is to 
be recommended. 

PINEAPPLES. 

A few of the Natal pineapples brought 
here from Durban have feuited. In tender- 
ness and in freedom from fibre and _ core 
they are a marked improvement over the 
Bulacan variety which has been grown at 
Lamao. We have lately secured 200 plants 
of the variety grown in Marinduque and 
have planted them out along with the West 
Indian varieties now growing at Singalong. 
This makes five kinds we now have growing 
at this station, viz., Smooth Cayenne, Rip- 
ley, Red Spanish, Natal Canning, and Marin- 
dugue. The trials proposed include fertilizer 
and irrigation tests, determination of the 
relative yields and quality of fruit of the 
different varieties and the production of 
plants for distribution, 

COFFEE. 

The small planting of maragogype hybrid 
coffee made in Lipa, Batangas Province, four 
years ago produced last year a first crop of 
a little more than 1 pound of berries to the 
tree. Although not immune to the Jeaf blight, 
it is so strongly resistant to the disease and 
has survived so well in that pest-afilicted region 
that the berries were all quickly bespoken 
by old coffee planters of the district, quite 
® number of whom have planted seed beds 
.or the purpose of renewing their planta- 
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tions. As this seed was quite unfit for 
planting, it is difficult to avoid the conclu- 
sion that some future disappointment is 
in store for these planters whose enthusiasm 
has outstripped their knowledge or wisdom. 
The few trees at the Singalong Experiment 
Station are of the same age, and are equally 
as good as the plants at Lipa, notwithstand- 
ing the unfavourable environment, 

CASSAVA. . 

Small plantings of the native white cassava 
were made with a view to testing its growing 
period, yield, and composition. This variety 
seems to reach maturity in about ten months, 
No satisfactory yield tests could be made on 
account of the constant depredations of hogs 
running at large in the city at night. A 
number of samples analyzed contained about 
28 per cent of starch, which 1s 2 per cent more 
than is credited to this root in Florida, where 
it is grown extensively for the manufacture of 
starch. Cassava is now receiving some atten- 
tion from prospective manufacturers of starch 
ard tapioca in this country. 

Asu-PuMPKIN. 

This was grown as atrellis plant, and from 
a single vine 62 fruits were obtained. Chinese 
buyers are always on the alerts to procure this 
fruit. Theaverage yield of a single plant of 
Benincasa is about six fruits, and the extra- 
ordinary yield cited above was due to the ex- 
ercise of a slightly modified system of pruning 
practiced, though rarely, by Filipino gardeners. 
{t consists merely in splitting the main stem 
and leading branches and inserting wedges, 
which procedure has the effect of checking leat 
growth and developing flowers. Inaddition to 
this, ‘‘ pinching back” was practised with the 
result mentioned above, 

SEED GERMINATION. 

Experiments conducted in Manila show that 
perfectly fresh seeds of many plants are 
affected by extremes of either drought or 
moisture. At altitudes of 4,000 to 5,000 feet 
these conditions, if accompanied by low soil 
temperatures, are still more unfavourable for 
germination, Tamato and eggplant seeds 
planted at Baguio in January, 1904, failed to 
germinate and were pronounced defective. 
farly in May. of the same year, when the 
seeds were four months older and presumably 
not improved by age, they germinated freely, — 
Philippine Agricultural Review, for Jan., 1908. 


PASPALUM DILATATUM AND 
COCONUTS. | 
Fiji, 24th Feb. 
Duak Str,—Can any of your readers kindly 
say whether Paspalum Dilatatum has proved 
injurious to coconut palms in Ceylon ?—Yours, 
etc., H. H.T. 
Oftice of the Ceylon Agricultural Society, 
Colombo, April 3rd. 
Six,—With reference to your letter of the 
lst instant on the above subject, I have the 
honour to inform you that I have never heard 
of any such injury, and I donot know of any 
coconut estate in Ceylon where this grass is 
grown. Paspalum Dilatatum does not do well in 
the low country,-I am, Sir, your obedient servant, 


C. DRIEBERG, Secretary. 
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ViSiT OF A WELL-KNOWN LONDON 
RUBBER AUTHORITY. 


MR. F. DE BOIS MACLAREN 
INTERVIEWED. 


RuspBeER IN Mataya, JAva, SUMATRA AND 
CEYLON, 

A prominent figure in the London Rubber 
World is Mr F de Bois Maclaren, of the well- 
known Shoe Lane firm of Publishers, Messrs. 
Wm. MacLaren and Sons, who among other 

ublications own the ‘‘India Rubber Journal.” 

r Bois Maclaren, who is Chairman of the Rubber 
Estates Agency, Ltd., and a Director of the 
Kepitigalla Rubber Estates, Ltd., and the Shel- 
ford Rubber Estates, Ltd., has been on a visit to 
the Malay States, Java and Sumatra, in all of 
which countries his firm has extensive interests 
and he is now spending some time in Ceylon on 
his homeward journey. Mr Maclaren has for 
many years been in close touch with the India 
rubber market and in conversation with an 
Observer representative today be expressed the 
belief that the market was improving and the 
outlook becoming brighter. ‘‘Several manufac- 
turers told me,” said Mr Maclaren, ‘‘ that they 
were using mixtures with their rubber when the 
price was high, but now that the price has fallen 
they can use pure rubber and give a better 
quality article and I believe that is what they 
will do,” 


THE Best FORM IN WHICH TO SEND RUBBER 
to Lonpon. 

‘‘What do you consider the best form in 
which to send plantation rubber to the London 
market ?” 

“The biscuit is in most favour at the pre- 
sent time, rather than crepe or block. Manu- 
facturers have, however, been very unsettled 
indeed in their preference, Sometimes crepe 
was the favourite form, at other times the 
biscuit and at one time block found the readi- 
est sale, Biscuit, the present favourite, is 
easily mace and there is no form of rubber 
almost in which you can detect impurities so 
readily as in sheet and biscuit which you can 
hold up to the light.” 


Competition with Brazil. 


“What do you think of Eastern planta- 
tion rubber’s chances in competition with 
Brazil?” 

‘‘T think you in the East will be able to 
compete very advantageously. Brazil has been 
feeling this fall in price very much and the 
money put up for equipping expeditions for 
the collection of rubber, as they have to do 
in Brazil is not forthcoming this year. It has 
collapsed to a large extent so that will mean 
that there will be a smaller quantity of rub- 
ber coming in from Brazil next year. If 


that is the case and the American de- 
mand comes back to payne like its 
former extent one can naturally expect 


a considerable rise in the price of plantation 
rubber, provided, of course, that nothing un- 
foreseen occurs, . 
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‘‘What do you consider the ‘killing out 
price’ for Brazil ?” 


‘Well, there has been a good deal of dis- 
cussion upon that point, At one time Brazil 
was able to send rubber into the market, and 
I suppose make a profit at a considerably 
lower price than at present; but, now, I would 
say labour is dearer than at that time and the 
expenses of firms are much higher than those 
of native firms which did business in a modest 
way, and altogether I should not think they 
would be able to put rubber into the market, 
unless the export duty is taken off, at less than 
2s 6d per lb. Exchange currency has been a 
very speculative thing out there for many 
years and when men were not making profit 
out of rubber they made it by speculating on 
currency exchange; but that of course is not 
sound business.” 


Ceylon V. Malaya, Java and Sumatra. 


‘How do you think the growth of our rub- 
ber_in Ceylon compares with what you saw ° 
in Java, Sumatra and the Malay States ?”’ 


‘Very well upon the whole; but the growth 
in Ceylon is undoubtedly slower. This is more 
observable in trees that are of mature age. A 
tree for instance that is 12 years in Ceylon would 
not average better than a tree of 9 yearsin the 
Malay States, Java or Sumatra ina good situ- 
ation. I would say the growth in these three coun- 
tries are fairly equal: one place hae not much 
advantage over the other. In the Klang district 
in the Malay States where a number of the 
Companies that have been doing so well are 
situated the tree cannot get a deep root because 
they get to bad soil at a depth of 5 feet and in 
that district you often see 


A LARGE PROPORTION OF TREES BLOWN DOWN. 


1 think Sumatra and Java have equally good 
soil to the Malay States and are minus this 
dis-advantage,” 

Labour. 


‘“Did you find labour plentiful in all the 
countries you visited ?” 


‘‘Well, the Dutch are always talking about 
requiring labour for themselves and they hint 
that some day they will prohibit the export of 
Javanese labour to the Malay States; but then 
there is now a very fair Bunnie of Tamil Labour 
available so I do not think there is hkely to 
be any serious difficulty on account of labour. 
There may betemporary ditticulties but nothing 
of lengthy duration. 


‘‘T was very much impressed with Java. [t 
has the soil and the climate and everything 
one could desire—that is in West Java and 
Middle Java—(the East and North of the island 
are drier); and there is certainly no cheaper 
labour to be found anywhere in the world. 
There are 32 million people in that island 
which is one of the most densely populated 
parts of the world, Cheap labour will be availa- 
ble there, 


‘* Yes: I think moderately capitalised and 
well managed properties in Ceylon will always 
be able to compare favourably with the rest. 
They may not perhaps give per acre such high 
returns but the returns will be satisfactory,” 
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Over-tapping in Malaya. 


‘There is,” said Mr Maclaren, ‘‘a great 
deal of over-tapping going on in the Malay 
States. Trees of 18 inches and so on are being 
tapped in a way they should not be; and that 
will have to be paid for later on. The trees 
must get a rest. I do not think it at all advis- 
able to tap trees under 20 inches and then not 
above 2feet from the ground where the bark 
is fairly thick. When you get up to 3 feet or 
over from the ground, the bark of a tree of that 
circumference is certainly too thin. I know of es- 
tates the bulk of the trees on which will certainly 
need to get a rest. People have been pressing for 
big returns this year to makea fair show but 
they will have to suffer for it later on.” 


The Passing of High Purchase Prices. 


‘‘ There is one thing sure in conrection with 
rubber,” said Mr Maclaren, ‘‘and that is 
that the day of high purchase prices and 
big promotion profits is gone for ever. 

“My experience of Ceylon planters trying 
to sell estates, and I have met a good few 
of them, is that they want a higher value 
for them than is given in any part of the world 
and they do not seem to realise that an estate 
is worth less per acre when rubber is at 2s 9d, 
per lb. than when it is at 5s. 6d. They do not 
seem to have awakened to the change that 
has occurred.” 


MR. J. L. SHAND’S VIEWS ON 
RUBBER GROWING. 


Mr. J. Loudoun Shand after an extensive tour 
in the Federated Malay States, visiting estates 
notably in Malacca, Selangor and Negri Sembi- 
lan, accorded an interview to a Ceylon Observer 
representative, in the course of which the 
following appeared :— 


“ As to the growth of rubber,” Mr Shand re- 
marked, ‘‘I think it is rather quicker than in 
Ceylon. Its appearance is good, too. On the 
subject of expense, I think, Ceylon will produce 
the cheaper of the two.” 


The Weed Difficulty. 


“The weed difficulty ? I don’t think this 
will prove a permanent impediment at all. 
It is certainly somewhat of an expense just 
now, but as the trees begin to form a good 
shade this will gradually disappear. Weeds 
do not grow very strongly in a good shade 
and there is every prospect of this developing, 
There is no indication at all of weeds prov- 
ing a permanent drawback.” 


RUBBER PLANTS FROM CUTTINGS: 


interesting Experiments by a Burmah Planter. 


Tavcy, Burmah, March 22nd. 
Dear Siz,—The following may prove inter- 
seting :—(1) After my planting in June I went 
over the remaining 10,000 or so plants (Para 
rubber) in the nurseries and pruned all the 
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“double headers” there were, leaving one 
stem-to each root stock. Most of these were 
cut off just helow the ground level. A 
number of plants, too, with twisted roots were 
cut down below the twist, hoping they would 
send up a shoot from theroot left, which, [ . 
may say, they have done. I obtained 509 cut- 
tings, about 250 of which had small fibrous 
roots, but none had very much root develop- 
ment. These were all put down in a nursery 
near the bungalow and carefully looked after. 
This occurred in August last. Now in March I 
find I have 393 established plants all looking 
well, (ii) Also in August Jasta family of porcu- 


’ pines raided me, and in 3 nights bit off, and 


otherwise destroyed, 715 2-year old plants put 
out in the previous June. Supplying was done 
atonceand one or two of my men brought to the 
bungalow a lot of the bitten off stems. These 
were left lying in a heap for 7 or 8 days when 
I bethought me, in aspare moment, of stick- 
ing them with the nursery, too, to see if they 
would succeed as cuttings. These, too, were 
well looked after and watered as required, 
Altogether 85 stems were put in having first: 
had their gnawed and bitten ends cut off clean 
with a sharp knife. Now in March I find I 
have 56 of these alive and well and looking as 
if they had thoroughly rooted themselves. The 
shoots they have thrown up (pruned off to one 
each) are vigorous and in full growth. 


How often one’s best efforts result in failure 
and things more or less carelessly done and 
under adverse circumstances prove succeseful ? 


I am sorry that in the first experimentI did 
not count exactly how many of the cuttings 
had small fibrous roots and how many had none, 
but to the best of my recollection certainly 
not more than 50 per cent were, more or less, 
generally less, rooted, 


J. G. F. MARSHALL. 


ARTIFICIAL SILK IN JAPAN. 


A factory is reported to have been estab- 
lished recently in Japan to produce five tons 
of celluloid and half a ton of artificial silk 
daily. Celluloid, as is well-known, is made 
by treating nitro-cellulose with camphor, and 
Japan, including Formosa, furnishes about 
four-fifths of the world’s supply of camphor, 
which is, moreover, a Japanese State monopoly 
for export purposes, and is constantly rising 
in price. The best artificial silk is that pro- 
duced by the Chardonnet process, which like- 
wise makes use of nitro-cellulose as a raw 
material, and it is asserted that Japan, although 
a large silk-producing country, has hitherto 
imported a considerable quantity of the arti- 
ficial silk, which is used in Kioto for making 
tapestries, screens, and embroideries. It will 
thus be possible for the new company to employ 
its raw material either for the preparation of 
celluloid or for artificial silk in accordance 
with the state of the market.— Commercial 
Intelligenee, March 11. 
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MANURIAL EXPERIMENTS ON COCOA. 


Interesting papers in relation to the West 
Indian cocoa industry were read at the late 
Agricultural Conference. The Hon. Francis 
Watts, C.M.G., summarized, on behalf of Mr 
Joseph Jones and himself, the results of manu- 
rial experiments with cocoa in Dominica, while 
Mr RD Anstead and Mr J C Moore reviewed 
the progress of the experimental work carried 
on at Grenada and St. Lucia respectively. Mr 
Joseph Jones also read a paper on trials in 
rafting cocoa which have been made at the 
Hyeriitioa Botanic Station. A summary of Dr. 
Watts’ remarks dealing with the Dominica ex- 
periments is given below, followed by a reprint 
of the paper presented by Mr Anstead :-- 


Cocoa EXPERIMENTS IN DOMINICA. 


Manurial experiments are carried out in 
Dominica both at the Botanic Station and in 
the country districts. Those at the Botanic 
Station have been in progress since 1900, and 
now present results of considerable interest, 
clearly indicating the value of judicious manur- 
ing on the part of the cocoa planter. Thore are 
five cocoa experiment plots at the Station. Of 
these, one has been regularly manured each year 
with an application of 4 cwt. of basic phosphate 
and 14 cwt. of sulphate of potash per acre, a 
second plot has been annually treated with 4 cwt. 
of dried blood per acre, and a third has received 
a complete manure (containing nitrogen potash, 
and phosphates), composed of 4 cwt. of basic 
phosphate, 14 cwt. of sulphate of potash, and 
4 ewt. ct dried blood per acre. The fourth plot 
has been annually mulched with grass and 
leaves, while the fifth has received no manuro 
whatever. 


Considering the crop returns obtained during 
the past tive years, the results show that the 
use of phosphates and potash on the first plot 
has increased the yield of dry cured cocoa by 
an average of 219lb. per acre per annum over 
the yield given by the unmanured plot. The 
use of the dried blood alone, primarily a nitro- 

enous manure, increased the return of cocoa 

y 187 lb. while the combination of the two sets 
of manures, i.e., phosphates, potash and dried 
blood resulted in an average yield of 374 lb. per 
acre per annum over and above that obtained 
from the unmanured plot. The mulching gave 
the greatest gain of all, viz., 402 lb. in excess of 
the return from the unmanured plot. Dr. 
Watts mentioned also that the cocoa trees on 
the mulched plot are much finer and better de- 
veloped than those on the other plots, and also 
that the soil of the mulched area is in excep- 
tionally good physical condition. Although 
such good results have been obtained with 
mulching alone, Dr. Watts pointed out that in 
many cases it will be well to supplement mul- 
ching with moderate applications of nitrogen 
and phosphate. It is believed that potash is 
not urgently needed as a fertilizing constituent 
in Dominica, as the soils of the island are fairly 
well supplied. 

The results obtained with the experiment 
plots in the country districts show that manures 
are beneficial and remunerative in the establish- 
ment of young cocoa, and that pen manure, 
when obtainable is likely to give the best results, 


Observation shows that good general results 
are likely to follow the intelligent use of the 
weeds growing in a cocoa orchard. When the 
country experiment plots were first laid out in 
Dominica, attempts were made to keep weeds 
down ioroughiy by a system of clean weeding. 
The soil showed signs of deterioration, 
but on altering the method of treatment, allow- 
ing the weeds to grow to a mederato height, and 
then either cutlassing them down, or bedding 
them in with the fork, surprisingly good re- 
sults followed. 


Mr. RD Anstead then read the following 
paper, reviewing experimental work with cocoa 
that is in progress at Grenada, of which island 
Mr. Anstead is Agricultural Superintendent. 


In Grenada, experiment plots of cocoa are 
of two kinds, distinguished, for the sake of 
reference, by the terms ‘experiment plots’ 
and ‘experiment stations.’ 


The experiment plots, as was explained at 
the last Agricultural Conference (West Indian 
Bulletin, Vol. VI, p. 66), are each about 1 
acre in extent, and are chosen from land near 
the public roads, belonging to peasant pro- 
prietors. 


The experiments carried out upon these plots 
are conducted by the Imperial Department, 
and are designed to run for three years, the 
cost of them being defrayed from [mperial funds. 


The results obtained by means of these plots 
are highly satisfactory. The Agricultural In- 
structor uses them as a rendezvous when he 
is in the district, and as demonstration plots, 
Here he is able to meet the peasants, and to 
show them how agricultural operations, such 
as forking, drainage and pruning, should be 
carried out, and how manures should be applied. 


Considerable interest has been taken in the 
plots by the neighbouring peasants, and the 
operations carried out upon them are imitated 
to an encouraging extent. The plots were 
originally chosen in poor areas, and where trees 
have been considerably neglected, in order 
that the benefits of scientific treatinent may 
be the more marked. A good crop serves as 
an excellent object-lesson to all cultivators of 


cocoa, and indicates how the most. satis- 
factory results are to be obtained, This 
year, for instance,. from a plot 1 acre in 


extent, the owner has picked two-thirds of the 
total yield of cocoa usually derived from 5 acres 
of land. 


With regard to the actual results of the ex- 
periments, figures are kept as accurately as 
possible, and published from year to year in the 
Annual Report of the Botanic Station; but from 
a purely experiment point of view, and asa 
means of obtaining accurate numerical results, 
the second class of experiments—the ‘ experi- 
mont stations —should afford better opportuni- 
ties than the experiment plots, since they are 
ae a bigger scale and are run more on estate 
ines. 


These experiment stations are established on 
large estates and consist of not less than 5 acres 
or 1,000 trees, Tho cost of the experiments is 
borne by the owners, the Imperial Department 
supplying scientific advice asto the experiments 
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and the manner in which they should be con- 
ducted. These stations, of which there are at 
present five, have become very popular, and 
next year a number of others will be started. 


The result of establishing them has been to 
make the larger proprietors take a lively interest 
in scientific experiments carried out on their 
own estates—experiments designed to answer 
questions and solve problems connected with 
their own soils and conditions. 


It is as yet too early in the history of these 
experiments to be able to give, with any confi- 
dence, numerical results, but two facts are 
already apparent: firstly, that cocoa grown on 
the heavy red clay soils of Grenada responds 
quicklyjand liberally to the applications of lime; 
and secondly, that pen manure, when applied 
in heavy dressings and thoroughly and deeply 
forked in, is of considerable value, and gives 
results that compare very favourably with 
mineral and chemical fertilizers.—Agricultural 
News, Feb, 22. 


MR. KELWAY BAMBER’S NEW 
PROCESS OF PREPARING RUBBER. 


Of great interest to rubber planters in Ceylon 
will be that rubber biscuits prepared by Mr. 
Kelway Bamber’s new process sold for 4s. per 
lb. on 3rd April. This beats the price (3s. 10s. 
yer Ib.) given for some very pale even biscuits 
ae Warriapolla on March 6th, which was the 
highest figure obtained for plantation rubber 
since the early part of January this year. The 
event marks a new era in the preparation of 
Ceylon rubber for the market. ’ Mr. A. Bruce, 
B.Sc., Mr. Kelway Bamber’s assistant in Ceylon, 
courteously informed us that the biscuits were 
ordinary rubber biscuits prepared by a special 
process of manufacture, which rendered them 
perfectly pure and nearly as clear as glass in 
appearance. * Already several estates in Ceylon 
are manufacturing their biscuits by this process, 
and such biscuits have been topping the market 
in price allround, The process, which is a sim- 
ple one, may possibly not be patented, but plant- 
ers can of course learn all about it by consulting 
the firm in the ordinary business way. Mean- 
time we congratulate Mr, Bamber on being the 
means of placing this advance in the method 
of preparing rubber within reach of rubber 
planters and giving the plantation rubber indus- 
try yet another advantage over its comp etitors 
in the West. 


CIGARS FROM LONDON GROWN 
TOBAGCO. 


We extract the following remarks from our 
contemporary, Tobacco: ‘‘ Cigars made from To- 
bacco actually grown in London appear an im- 
possibility and an absurdity; but in reality they 
are neither, A portion of the 1906-7 London 
Tobacco crop, grown experimentally at Regent's 
Park for the last International Tobacco Exhibi- 
tion, has been manufactured. The plints were 
shown at the last Tobacco Exhibition—at the 
next, which takes place on the 21st inst. at the 
Royal Horticultural Hall, the cigars themselves 
willbeshown. For the first time a representa- 
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tive selection of commercial seed from Cuba, 
America, Germany and other Tobacco growing 
countries has been brought to maturity on Eng- 
lisb soil. Tobacco growing is looming large just 
now as a first-class problem for Parliament. 
Ireland has wrested her charter of liberty in 
this respect from the Government; Scotland has 
already put forward a Bill for similar emancipa- 
tion. And now, after all this, we have at one 
sweep the London. grown and London-cured leaf 
andthe cigar manutactured therefrom. These 
cigars, let us hasten to add, are smokable, 
though a certain measure of patriotism and 
London prideis required to rise to the level of 
their aroma and taste. But one thing they are, 
and that is honest. They may be described 
without offence under the Merchandise Marks 
Act as the 1906-7 London crop, and as English all 
through, wrapper, ‘bunch,’ and filler. In order 
that the British public may see what London 
can do inthe way of Tobacco growing, it has 
been arranged to make a special exhibit of these 
cigars at the Tobacco Exhibition as part ofa 
display in which the pick of United States and 
Colonial leaf will also be included. They will be 
labelled Flor de London.” — Gardeners’ Chronicle, 
March 14. 


MANURES FOR VINES: ANXIOUS. 


Nitrate of soda and sulphate of ammonia sup- 
ply immediately available nitrogenous plant- 
food, while sulphate of potash and superphos- 
phate supply the mineral elements only. Bone 
meal supplies both phosphates and a_ little 
slowly-acting nitrogen. For vines mix together 
one part sulphate ammonia, two parts sulphate 
potash, and three parts superphosphate, and 
apply at the rate of 4 oz. per square yard once a 
week from the time the laterals are 1 foot in 
length until the berries begin to colour. The 
mixture may be sown on the surface and watered 
in with a weak dilution of drainings from the 
cow-shed. Each watering after the Grapes are 
set should be sufticient to pass through the soil 
and drainage. When vines are in a strong, 
healthy condition and heavily cropped, and it is 
doubted whether the berries will finish perfectly, 
a good external watering of cowshed drainings 
through a liberal mulch of rotten manure very 
often turns the scale in favonr of the Grapes. 
Immediately after the Grapes are cut, both the 
external and internal borders should receive an 
application of bone meal at the rate of 14 ozs, 
per square yard, to be lightly forked in, The 
vines will also derive great benefit from another 
mulching of short manure or decaying leaves to 
keep the surface moist during the autumn 
months. For Peaches, lightly fork into the 
border during winter or very early in spring a 
mixture composed of two parts bone meal, one 
part sulphate of potash, and three parts super- 
phosphate, to be given at the rate of 4 ozs. per 
square yard. When the Peaches are set, and 
the treet are in free growth, a liberal application 
of diluted cow-shed drainings should be given 
every evening, asthe roots then have the bene- 
fit of a cool, refreshing bath, extending threugh- 
out the night. Atthis stage of growth, and 
more especially if the weather is warm, it is not 
easy to water a properly-drained tree too libe- 
rally,— Gardeners’ Chronicle, March 4. 
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A GREVILLEA ROBUSTA QUERY, 
CANKER IN CAMPHOR TREES. 


Pykara Falls estate, Nadewatam, Nilgiris, 

8. India, March, 23rd. 
Sik, —Can you please inform me whether the 
Grevillea Robusta is a ‘‘deep feeding’ or supertfi- 
cial feeding tree ? Has it been ascertained defi- 
nitely what the nutritive value of its litter is ? 
Have any of your readers noticed the tendency 
to akind of canker in the larger branches of 
the camphor tree? IL have never observed any 
disease in the main stem of the canker, but only 
in the branches. Will Mr. Kelway Bamber 
kindly permit us to benefit by his observation 
on thissubject ? Perhaps, itis not. true canker, 
but simply the result of some injury. I have noti- 
ced the dying of individual branches frequently, 
but the mischief does not spread to adjoining 
branches. IL have never been able to ascertain 

the cause,—Yours faithfully, 
TEAMAKER, 


NEW MACHINE FOR TREATMENT 
OF HEMP. 


A new. scutching machine, designed by a Ger- 
man engineer, is very favourably noticed in a 
report to Washington by the American Consul 
at Chemnitz, although apparently he has no 
information respecting the details of the in- 
vention. According to the Consul’s account the 
machine can successfully replace the usual 
manual operations and not only substitute 
mechanical power for human eftort but pre- 
serve uninjured the finer fibres. The machine 
has been constructed by a prominent firm at 
Magdeburg, and recent experiments have been 
conducted upon Manila hemp grown in Ger- 
man botanical gardens. The results have been 
so satisfactory that the constructing engineer 
is about to proceed to German East Africa 
with the machine and test for several months 
its full adaptability under colonial conditions, 
The Musa textilis, of the Philippines, has been 
introduced to German East Africa and flour- 
ishes there, but botanists have found that the 
Musa ensete, which yields a fibre fully equal to 
the famous Manila hemp, is indigenous to the 
colony. The only difficulty encountered in this 
connection with the development of this tropi- 
cal industry has been the lack of suitable 
machinery for the scutching or liberation of 
the fibre from the soft perenchyma which en- 
closes it and from the tissues of the bark, 
The operation of scutching as practised in 
the Philippines is of the most primitive 
nature. The crude process of rubbing, beating 
and shaving used in the Islands gives fairly 
good results, as far as the production of the 
coarser grades is concerned, but it is destruc- 
tive of the finer and more delicate fibres, not 
only of the Manila hemp plant, but also of 
several other monocotyledons, particularly of 
the pineapple, the leaves of which yielda choice 
grade of fibre. The invention is also said to 
be adaptable for the sisal hemp of Mexico, 
the economic importance of which is increasing 
steadily.—Commercial Intelligence, March 11, 
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TEA IN KATHA, 


It may not be generally known that a large 
number of tea gardens are to be met with scat- 
tered throughout the Katha district, the more 
important gardens being in the Western hills of 
the Pinlebu township and in the south and east 
of the Banmauk subdivision and as the mode of 
cultivation is peculiar only to this district inas- 
much as it differs generally from the usual re- 
cognised practice noticeable in tea gardens else- 
where. a brief description of the cultural opera- 
tions and the method of manufacture may per- 
haps be of more than passing interest. It may 
be stated at the outset that the tea gardens are 
individually small in extent, being usually about 
an acre in area and as a rule the gardens appear 
to be one large plantation, but each owner knows 
the number of trees that belong to him. 


In selecting a site fora gardspn, a cool aud 
wooded spot well sheltered from the sun is chosen 
preferably on the north or east side of the hills 
bordering on the paddy fields so that the water 
may drain quickly. Some holes two or three 
inches deep and about 9 inches apart are dug in 
the ground into which seeds, 15 to 20 in number, 
are dibbled in and they are covered over with a 
layer of loose earth over which some ijeaves are 
sprinkled. There is no recognised time of sowing; 
the seeds are generally put in just before the 
rains set in, but seeds are also planted in the 
cold weather in which case the shoots spring up 
early in the following rains and in either case 
no care whatever is given to the seedlings, Tho 
plants are slow growing reaching only a foot in 
height at the age of two or three years and the 
leaves are mature for plucking when the trees are 
between 5and 7 years old. As the plants grow 
stronger and no longer need fear the sun’s rays, 
the larger trees among which the seeds were 
originally planted, are girdled and left to die. 
Some protection against a strong sun is, how- 
ever, always required but the trees, surrounding 
and over-hanging the gardens suftice for the 
purpose. The tea bushes blossom in August 
and the fruit ripens in November. ‘Lhe seeds 
are sometimes eaten but more usually retained 
for sowing. A peculiar characteristic of these 
tea gardens is that trees of different ages, some 
mere seedlings while others fully 70 or 80 
years of age, are found growing together, This 
is accounted for by the fact that these gardens 
descend from father to son and that planting 
is carried on gide by side with existing trees 
by succeeding generations and as new seeds 
are generally sown to fill up blanks caused by 
the death of the older trees the ages of the 
trees in a garden vary considerably. 


The only care bestowed on these gardens is 
the clearing of grass and undergrowth of weeds 
once a year, principally for fear of jungle fires, 
and tke pruning of the longer branches in 
order to ensure a thicker and strongor growth, 
The trees grow to no great height and their 
girth is always small. They consist, as a rule, 
ofa clump of several stems springing from the 
seeds planted in the same hole and the oldest 
are not more than 18 inches in- girth, The 
trees are plucked thrice a year at intervals of 
a month between each plucking, the crop of 
tender leaves at the end of April when the 
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first plucking, takes place being the best. The 
tender leaves are put into large baskets (taungs) 
and taken to the village. The newly plucked 
leaves are thrown into boiling water contained 
in a pot or pap set over a burning fire and 
stirred with two long flat bamboos serving as 
ladles for acouple of minutes till they become 
soft. They are then ladled out with a small 
bamboo chin or open basket fitted with a 
handle and thrown into a larger chin, After 
the water has been well drained the leaves 


are emptied into a rough bamboo mat 
and kneaded and __ rolled into small 
balls, both men and women being 


employed on the work. These are then shred- 
ded and spread out on a mat to dry in the sua 
for some fifteen minutes when the tea is immedi- 
ately packed into freshly cut hollow bamboo 
joints about2 feet in length. These joints are 
generally of two sizes, one holding a viss of tea 
aud the othor about halfa viss andarupee will 
fetch from 4 to 6 visses on the spot and from 5 
to 12 at adistance. A joint is saidto hold aviss 
ifthe bamboo is large enough to admit four fin- 
gers stretched out flat. These joints are tightly 
packed with the teaso asto extrude all the juice 
and prevent fermentation. The joint is filled up 
to within 4 fingers breadth from the top; acouple 
of jack leaves are next pressed on top of the 
sacked tea and the joints are then closed witha 
ayer of mango or jack bark pounded into 
dust or with a layer of ash dust and 
then buried in a_ vertical position mouth 
downwards in the ground at a depth of a few 
feet and left in this state fora year. Atthe end 
of that period they are dug out and are ready 
for consumption by the household or for sale. 
Tea which has not been buried for a year is 
scarcely ever eaten or if itis, is not appreciated. 
The tea never goes bad during the time it is 
buried norisit subject to insect attacks, though 
white ants do sometimes attack only the out- 
side of the bamboo, Teathus pickled is eaten 
with salt and sessamum oil and is considered a 
delicacy by the Burmese. The normal outturn of 
tea from these gardens is about 90 visses per acre 
and tea is one of the main staples of internal 
trade of Katha, small quantities being exported 
to the adjoining districts.—Rangoon Gazette, 
March 30th. 

Rusper CunrivAtIoN 1N BurmaH.—We are 
indebted to a well-informed correspondent for 
the following information :— 


My experience in rubber being confined to 
Mergui, I find it difficult to give you an idea 
of the acreage planted with rubber throughout 
Burma ; but, to my knowledge, there are about 
4,500 acres in the Mergui, Tavoy and Shweggin 
Districts and in Rangoon, not including small 
holdings owned by Chinamen and Burmans— 
there are also plantations in Tonngoo, Bas- 
sein, Amherst and Bhamo which 1 have heard 
of, but do not know the acreage. I] think 
rubber is being tried tentatively throughout 
the Province, whenever it is thought it will 
succeed. The Mercantile firms in Rangoon 
appear to be interested in rubber and so do 
the public here generally. 


From the above, we infer there cannot be 
more than 10,090 acres planted with rubber 
altogether in Burmah. 
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CITRONELLA OIL IN CEYLON 
AND JAVA. 


A native gentleman, interested in the Citro- 
nella Oil Industry and export trade, has a sug- 
gestion to make as to the best means ‘* whereby 
Ceylon Citronella Oil may be brought up to the 
high standard of Java and Singapore.” His sug- 
gestion is, ‘‘that Government be requested to 
give over at the upset price a few thousand 
acres of land to be devoted to the cultivation 
of the Singapore variety. This will serve as 
a stock garden whence other planters can 
draw their plants, so that in course of time 
the present inferior variety will be replaced by 
the better variety with desirable results. As 
this venture will be of lasting benefit to the 
industry the person undertaking it should be 
given special terms of payment for the acreage 
he would undertake to buy : for instance, a rent 
per acre for so many years, with the option of 
buying at a fixed rate at the end of that time or 
payment for the total acreage in several yearly 
instalments.” Our correspondent then names 
a well-known Sinhalese capitalist who would be 
willing to undertake the raising of the standard 
of Ceylon citronella cil under the above con- 
ditions; and he mentions that it is_reported 
‘‘there are hundreds of thousands of acres of 
waste land (uot forest) in the West Giruwa 
Pattu of Hambantota District, part of which 


would be eminently suited to the  pro- 
posed venture.” This is certainly a mat- 
ter that should be looked into; because 


anything that would lead to the utilisation of 
waste chena or serub land in the Hambantota 
district ought to be of advantage to the Gov- 
ernment as well as the Jabouring class of the 
neighbourhood. But we are puzzled to under- 
stand why if Ceylon citronella oil is so inferior 
to that of Java and the Straits, the demand 
for our product continues so good—and why 
leading Huropean as well as Native exporters 
resisted tho proposal of Mr. Kelway Bamber 
at a recent Agricultural Society's meeting to 
establish a new test calculated to raise the 
standard for Ceylon oil? Will our correspond- 
ent oblige us by giving the respective prices 
per ounce in Europe for Ceylon and Java 
citronella oil, to show the advantage of intro- 
ducing the grass yielding the latter ? 


Trinipap Cacao Exports.—Cacao geowers 
in Trinidad—says the Agricullurat News, March 
7th—are certainly experiencing a favourable 
season and good returns for their produce, and 
even if prices drop somewhat before the whole of 
the crop has been gathered in, the increased out- 
put ascompared with last year should go far to 
make ample compensation to producers. During 
1907, a total of 251,755 bags of cacao were ship- 
ped from Trinidad, of which 134,611 went to 
Europe, 114,749 to New York, and 2,388 bags to 
Qanada. InJanuary, 1907, the amount of cacao 
shipped was 16,308 bags, while during the corre- 
sponding month of 1908, the exports reached 
46,139 bags, or very nearly treble the output for 
January of the previous year. 
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REPORT ON COCONUT PALM 
DISEASE IN TRAVANCORE. 


By Dr, E. J. Bututrer, IMPERIAL 
Myco.oeist, 


The southern half of the coconut forest of the 
Malabar coast lies in Travancore. Viewed from the 
sea near Alleppey it forms a continuous belt in 
which the coast villages are entirely buried. The 
coast line here consists of a sandy beach, passing 
inland intoa high soil with a large proporcion of 
sand until the shore of the Vembanad lake, a 
large lagoon some forty miles long, cpening to 
the sea at Cochin, is reached. This Jake forms 
part of the continuous system of navigable 
lagoons and channels, part natural part arti- 

. ficial, which extends parallel to the sea for a 
distance of overtwo hundred miles northwards 
from Trivandrum. These are for the most part 
narrow and tortuous but open out here and 
there into expanses of shallow water, the whole 
forming an unrivalled chain of ‘ back- 
water” communication through the — heart 
of the coconut area. Around the 
lagoons and backwaters the soil is stiffer 
than along the coast, largely formed 
of silt taken from the bed of the water-channels 
and employed to build up small islands and 
banks, raised a foot or two above the water level, 
crowded with coconuts and densely populated, 
in parts of the east and south-east of the Vem- 
banad lake low ridges of laterite are found. In 
this tract between the sea and the backwaters 
and around the latter except on the laterite, 
the best coconut lands of North Travancore 
are found. Practically only two types of 


CULTIVATION ARE SEEN IN THIS AREA. 


By far the larger portion consists of cocenut 
gardens, with areca, jack, plantain and other 
garden produce as subsidiary crops. Inthe 
shallow stretches of water, broken by coconut 
topes, which border the lake and open out of 
the backwaters, a peculiar type of paddy culti- 
vation is seen. These stretches are enclosed 
by mud and wattle bunds buiit from the bed of 
the lake to near the surface of the water in the 
monsoon, and the surplus water is pumped out 
by steam or hand _ power until a crop of paddy 
can be put in. The pumping is done after 
the north-east monsoon, the crop planted 
about December and harvested just before 
the inundation of the following south-west 
monsoon. Inland from the backwaters is a 
tract of country extending to the foot of the 
Cardamom hills, which form the western half 
of the State. This is broken by numerous 
rivers aud streams descending from the hills 
to empty into the backwaters and ultimately 
the sea. It is not flat, like the coast belf, 
but diversified by low hills and ridges, parti- 
cularly towards the higher range. Coconut 
cultivation follows the rivers and streams, the 
palms being found not only in the valleys but 
also on the hilt sides. It is possible there- 
fore to distinguish three more or less distinct 
zones of coconut cultivation: the littoral, with 
sandy soil not much raised above the water 
level and comprising the largest part of the 
*area under coconuts: the part adjoining the 


backwaters, equally low-lying but with soil 
largely formed of salt: the sub-montane, ex- 
tending inland to the foot of the hills with 
a deep ted or blackish alluvium along the 
valleys and a shallow, generally poor, laterite 
on the hills. The paim thrives best on the 
sand of the coast and the sandy loam around 
the backwaterswithin ten or fitteen miles of 
the sea. Towards the hills it is less pro- 
ductive; fine gardens occur in the valleys but 
those on the fill sides are poor. The climate 
of Travancore is remarkably equable all the 
year round. The mean day temperature of 
the year is about 80° F.,the mean maximum 
of the year about 87°5° F., and the mean 
mivimum about 75° F. Higher readings 
than 90° are rare, and lower than 70° 
still rarer. The rainfall shows 


TWO WELL-MAKKED PROGRFSSIVE INOREASES 


frora south to north and from the cvast-line to 
the hills. Thus it increases from an annual 
average of 30inches near Cape Comorin in the 
south to 114 inches at Alleppey and 117 inches 
at Parur in the north of the State, and again 
from 114 inches at Alleppey on the coast to 
198 at Peermade in the hills. There is no long 
dry period, rain falling as arule every month 
throughout the year, though December to March 
is comparatively cry. January is the driest 
month. Precipitation increases until the ar- 
rival of the south-west monsoon. June is the 
month of maximum rainfall. Then there is a 
diminution again until October when, with the 
north-east monsoon, a secondary maximum 168 
reached. As the coconut is said everywhere 
to require a warm and moist climate with an 
equable temperature, it will be evident that 
Travancore fulfils its climatic requirements 
perfectly. Itis said also to flourish best suffi- 
ciently near the sea to allow of the sub-soil 
being infiltrated with sea water. Different 
analyses in India, Ceylon and the Philippine 
Islands seem to show that a heavy crop removes 
over a hundred pounds of potash salts and 
over sixty of sodium chloride (common salt) 
per acre per annum, and may explain this pre- 
ference. Be that as it may, a large proportion 
of the best Travancore coconuts are in soil 
which is infiltrated with salt or brackish water. 
That this salt is a necessity to the treeis evi- 
dently believed in many coconut growing 
countries where, asin Travancore, an applica- 
tion of salt to its roots is frequently made. 
Its requirements in potash and magnesium are 
probably supplied in part by infiltrated sea-water 
in low-lying littoral or backwater soils, Else- 
where they are furnished by dressings of wood 
aud leaf ashes (largely of the coconut itself) 
applied around the base of the tree, Beyond 
this a limited amount of manuring with coco- 
put or other poonac, cattle manure, fish manure 
and occasionally bones is practised. 


THE PALM RESPONDS REMARKABLY QUICKLY TO 
FERTILIZERS 


and there is certainly much room for improve- 
ment inindigenous practicesin this respect. The 
prosperity of Travancore—admittedly great— 
depends primarily on its coconut industry, It 
is difficult to ascertain the exact area under 
the palm, combined as it is with every other 
sort of oultivation except in the dry area of 
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the south, on paddy lands, and in the hills. 
One estimate gave about 250,000 acres under 
palms, The exports for 1903 were approximately 
a crore of rupees’ worth of all kinds of coconut 
produce, oil, copra, coir and nuts. The internal 
consumption is very great. Apart from those 
actually engaged in palm cultivation —land- 
holders, tenants, labourers,” etc., the coir 
industry alone supports 133.047 persons accord- 
ing to the Census of 1901. One of the densest 
populations in India (six of the taluks have 
over 1,000 persons to the square mile and 
three over, 1,300) is maintained primarily by 
this palm. It is natural that any diminution 
of yield due to disease should have forced itself 
on the notice not only of the cultivators but of 
the State authorities. Still it is an indication 
of the insidious nature of the attack of the 
disease here dealt with that, though Minachil 
has been affected for thirty or forty years, it 
does not appear to have been brought to the 
notice of Government until much later, in a 
memorial from the ryots of Kaviyur and Kal- 
loopara, dated 24th April, 1897. Even yet the 
serious state of affairs is not realised in many 
localities where it is considered a_ passing 
affliction, though the experience of the older 
affected localities, such as Minachil, should serve 
asa warning. The extent of the damage al- 
ready caused by this disease may perhaps be 
gauged by the fact that, in spite of the rise in 
prices in recent years, the trade in coconut pro- 
duce accounted only for 32 per cent. of the entire 
State exports in 1905 1906, against an average 
for decades past of nearly 50 percent. In the 
short time at my disposal I was unable to ascer- 
tain the exact limits of the area said to be 
affected by the disease. It is confined to North 
Travancore; from north to south it extends 
from Shertollay to probably near Quilon; inland 
it reaches the fuot of the hills at Erattupetta, 
The total area affected is, however, unknown. 


THE EARLIEST RECORD OF THE OUTBREAK 


that [ could obtain ‘was at Erattupetta in 
Minachil taluk. Here it was variously stated 
to have commenced thirty or forty years ago. 
In so remote a period the cultivators’ recol]lec- 
tions are likely to be mere approximations; 
still it is certainly of more than thirty years 
standing, From Erattupetta it spread slowly 
westward to Minachil, Lalam and Pulliyanur. 
The latter is said to have first got the disease 
above twenty-five years ago. Further to the 
west it is still spreading slowly in a continuous 
line; a village about seven miles west of Pulli- 
yanur was, | was told, reached only two years 
back. At the same time outbreaks occurred in 
many other parts of North Travancore, At 
Changanacherry I was told it had been noticed 
about twenty years ago, but some gardens have 
been attacked within the last two years, At 
Alleppey, where it is confined to a small 
area, it was also. first observed about 
twenty years ago, In each case after the 
first outbreak in one garden, neighbouring gar- 
dens have been successively attacked, and every- 
where seen, there were the same indications 
of gradual spread from one or a few original 
centres of infection. Besides coconut several 
other species of palm are attacked- The areca 
palm is even more severely affected at Minachil 


The Supplement to the Tropical Agriewliurist 


and opinions were unanimous there that this 
was the first variety to become diseased. The 
talipot (Corypha umbraculifera) is not nearly so 
common as these two, but several cases of 
disease in this palm were brought to my notice, 
Similarly the sago palm (Cavyota urens) is some- 
times affected, I heard of no case in palmyras. 
In the others the symptoms are alike, and there 
isno reason to coubt that all auffer from the 
same disease. The symptoms are those of a 
slow and progressive deterioration of the palm, 
in sharp contrast to the rapidly fatal palm 
disease of the Godavari Delta on the West 
Coast. They are not always developed in the 
same order and some, such as an exudation of 
gum from the trunk, are only occasionally found. 
As a géneral rule the first indication that 


} 
, A COCONUT PALM IS ATTACKED 
is the opening out of the outer leaves trom the . 


head. The leaf stalk becomes slightly flaccid 
and the weight of the leaf causes the 
whole to droop. Then the ends of the 


pinnae. or leaflets at the extremity of the 
leaf become flaccid and hang down almost ver- 
tically. This is accompanied by a loss of colour ; 
the drooping and discolouration of tho leaflets 
thea extend gradually backwards to the whole 
leaf. Later on the tips of the leaflets turn yellow 
and dry up, followed gradually by the entire 
leaf, which eventually hangs down withered 
from the crown, The attachment of the leaf 
sheath to the tree is weakened so that the outer 
discoloured leaves can be easily torn off from the 
crown. One after another, or many together, 
all the leaves are similarly affected ; intermediate 
conditions are common, young trees often 
have a large proportion of leaves healthy 
with only a few yellowed, others have all the 
leaves equally discoloured and drooping at the 
tips of the leaflets, before any dry up. Gradu- 
ally, as the palm weakens, new leaves that are 
put out are smaller than of old. This is appa- 
reut even before they unfold from the bud, and 
results in the central or leading shoot, which 
is merely the unopened new leaf bud, becoming 
stunted and pallid. Later on it begins to wither 
and the upper free part turns brown. Even- 
tually it may dry up altogether, but this may 
not occur for many years. Hven in the first year 
or two 
THE NUTS ARE AFFECTED, 


They are fewer and smaller than usual. On 
splitting, the husk is found unaltered and 
usually tho shell also. The white kernel is, 
however, shrivelled and indurated and copra 
prepared from it is said to be deficiont in oil. 
The fluid inside is reduced in quantity (or 
even I was told sometimes absent, though I 
did not see any such case) and is altered in 
quality, becoming unpalatable to drink. In 
later stages a large proportion of the nuts 
drop in an immature condition. In more severe 
cases the spathes are unable to burst out at all 
or, if they do, rot away early andthe palm be- 
comes barren, 

Inhealthy palms a bunch ofnutsis given about 
every two months. The best trees in the sub- 
montane districts yield about. sixty to eighty 
nuts a year. Nearer the coast the yield may 
rise to eighty or hundred, though the average 
is much lower. I was shown one fine palm tha, 
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gave, up to a year or two ago, an average of 
twenty nuts per bunch; itis now diseased and 
gave this year only three or four, The top of 
the stem and the white internal part of the 
crown (known as the ‘‘ cabbage”) are quite 
normal, except in old cases, just before death, 
when the latter rots. Even in severely affected 
palms no trace of the disease or of any unhealthy 
condition can be found in these parts. The 
rest or the stem is equally healthy in appear- 
ance ; I was told that wood from diseased trees 
is weaker than from healthy and it is certainly 
more spongy in texture. In some cases 
cracking of the rind with exudation of 
gum occurs in the early stages; it is not a 
general sympton but only seen in a few cases. 
As in palms everywhere, discoloured patches on 
the rind are frequent, but they are mostly super- 
ficial and entirely unconnected with the disease. 
A brown discolouration frequently appears after 
cutting open the trunk, This is apparently 
more. marked in diseased than in healthy trees. 
It is: not visible when first cut, is quite uncon- 
nected with any parasite and is probably due to 
an oxidation process. 


The absence of any parasite in the stem is of 
interest. A coconut disease similar in many 
respects to the Travancore disease has recently 
engaged attention in Ceylon. It has been at- 
tributed by the Government Mycologist, Ceylon, 
to afungus known as Thielaviopsis ethaceticus, 
well known as the cause of the ‘pine-apple 
disease’? of sugarcane. A similar fungus oc- 
curred with such regularity on the cut stems of 
coconut palms wherever examined in Travan- 
core that the likelihood of its being the cause 
of the disease appeared considerable. Further 
investigation showed that this is not the case. 
The fungus though allied to the cause of ‘pine- 
apple” disease,is a distinct species of Thielaviopsis 
It occurs equally on healthy and diseased palms 
aud on all or most of the Indian species, being 
common on coconut, areca, palmyra and date. 
It is found on cut surfaces of rvots, stem and 
crown and appears freely on split areca nuts 
that are perfectly healthy. Hence its spores 
must be very widely distributed on the sur- 
faces of palms, and in the air in palm-growing 
tracts. As it 


LENDS ITSELF £MINENTLY TO RAPID DISSEMINATION 


this fact alone would be enough 
to put it out of court as a cause of the 
disease, for the progress of the latter is 
extremely _ slow. Hven more _ definite 
evidence is fortunately available. It occurs 
equally freely on palmyra and date palms at 
Pusa where no serious palm disease is known. 
1t has also been encountered in SyJhet on areca 
yalms, in the Godavari on palmyra and coconut, 
and on date palms from Sind. In none of these 
areas is there a similar disease to that in Travan- 
core. Further slabs of the stem of diseased 
coconut palms in Travoncore were cut out with 
a red hot knife under asceptic precautions and 
incubated. These did not give rise to any 
fungus when kept from exposure to the air, 
though when uncovered they quickly showed a 
characteristic growth of Thietaviopsis. Hence 
whatever be the cause of the Ceylon disease, the 
palm Thielaviopsis is a perfectly harmless fun- 
gus in India, so far as isat present known, and 
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certainly has nothing whatever to do with the 
Travancore disease, After the leaves, the most 
extensive alterations are found in the roots of 
diseased palms. Asthe roots themselves show 
differences in the sandy soils of the littoral tract 
and the heavy alluvium of the inland valleys, 
they will be separately described. In the sandy 
soils of the coast and the light silts of the back- 
waters the main roots extend both downwards 
and laterally for great distances. For most of 
their course they are unbranched, finger-like 
structures, covered with a reddish bark, usually 
straight and gradually diminishing from three 
quarters of- an inch or more to half an inch or 


less in diameter. From their structure they 
must be considered to be primarily ‘‘tix- 
ing” roots, whose chief function is to 


fasten the tree into the soil. Water and 
food-suples taken in by the feeding roots must 
pass to the stem through them, but it is impro- 
bable that they themselves play any part in ob- 
taing supplies. From these main roots the lateral 
roots are given off at intervals, and from the 
lateral roots finer rootlets arise. The roots of 
the second and third order are small, white, 
softer and less brittle than the main roots and 
appear to extend only a short way from the 
parent root. 


FOOD AND WATER ARE TAKEN IN 


by the finer rootlets, which thus have functions 
of the highest importance in the economy of the 
tree. In the heavy alluvial soils of the sub- 
montane area the roots do not run to anything 
like the length of those in sandy soils. The main 
roots are smaller, much curved and twisted and 
frequently branched. The lateral feeding roots 
are given off closer together and are better 
developed than in the other case, 


In the sandy soils food-supplies are scanty. As 
are sult an effort is made by the tree to tap as 
large an area as possible. It can hardly be 
doubted that this 1s the explanation of the lon 
exploring roots of palms in the littoral tract. 
The valley soils of the interior are, on the con- 
trary, rich in organic matter washed down from 
the hills and food is present in sutlicient quan- 
tities near the base of thestem. Hence there is 
no need for the penetration of a considerable 
bulk of soil and the roots mass and ramify ina 
comparatively small space. In consequence of 
the larger expanse of roots an examination of 
the entire root system of any but seedling palms 
is practically impossible in the sandy area, The 
following account is therefore based chiefly on 
conditions observed at Pulliyanur in deep valley 
soils; such examination as was possible at 
Alleppey on the coast was only sufficient to 
show that the essential features are the same. 
In seedling cocouut palms the main root 
arise densely crowded together trom all parts 
of the swollen base of the stem, and diverge 
in every direction. Each main root gives off 
numbers of white lateral roots, which again 
give off others of the third order. Except in 
advanced cases of disease, the main roots ofa 
diseased tree will be found for the most part 
unaltered. A large proportion of 


THE LATERAL ROOTS ARE HOWEVER ROTTED 

and, in some cases, this rot extends 
back into the main roots and even to the 
base of the stem. In some advanced cases 
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of disease half of the main roots were found to 
be affected with this rot while the proportion 
of the smaller roots rotted was much higher. In 
milder cases only three or four main roots may- 
be rotten while, evenon the sound roots, per- 
haps fifty per cent of the rootlets will be dead. 
The disease therefore manifests itself chiefly 
through alterations produced in the leaves and 
in the roots and it is necessary to ascertain in 
which of these parts it has its original seat. In 
the leaves the wilting and discolouration of the 
leaflets are not induced by parasitic attack. The 
leaf tissue simply gets pale and_ flaccid. 
Even when this extends to the whole leaf tliere 
is still no indication of any local parasite at 
work. The condition is merely one of starvation 
and drought. When the leaf ends die, no doubt 
fungi appear, but fungi always fasten on any 
dead plant tissue and an examination of those 
found showed that they were common moulds 
and harmless species, feeding on the dead tissues. 
The minute plants known as fungi areas a 
whole divided into classes according to their 
food requirements. The larger class, the 
saprophytes, live on dead organic matter, chiefly 

lant remains ; they carnot get their food from 
ivin tissues such as growing plants. The 
smaller class, the parasites, are on the contrary 
able to attack and feed on living tissues, and 
are the cause of a vast number of diseases of 
plants. On the leaves of diseased palms no 
parasite was commonly found such as would be 
sufficient to account for their unhealthy con- 
dition. Were one present we would expect to 
find the first attack confined to one or several! 
small areas, whereas in fact a large number of 
leaves may 


TURN YELLOW AND ALL THEIR LEAFLETS BEING 
TO DROOP SIMULTANEOUSLY. 


Inthe roots matters are different. The root itself 
consists of an outer layer of thick-walled cells 
which forms a protective covering. Within this 
thereis a zone of variable thickness, composed 
of cells with moderately thick walls which be- 
eome larger, looser and have thinner walls as 
they are further from the surface. This is 
known as the cortex. Within the cortex, and 
forming the central tough strand of the 
root, 18 a body of mostly thick-walled cells 
called the centra! cylinder. It is through the 
latter that the vessels run which convey water 
and food salts from the soil to the stem. La- 
teral roots affected by the rot mentioned above 
are invaded by a parasitic fungus, which enters 
from the soil and develops the minute threads 
of which its body is composed in and bet ween 
the cells of the cortex. When a root becomes 
invaded by this parasite the cortical cells are 
killed as soon as a thread of the fungus reaches 
them. They quickly turn brown and collapse. 
This is especially marked in the large thin- 
walled cells of the inner layers. Ata later stage 
the whole root pda blackened and shrunken 
as a result of the death of a large numier of its 
cells; it can evidently no longer perform its 
work of taking in food, and decomposition 
rapidly sets in. The threads of the parasite 
are of two kinds. The older ones are deep 
brown and comparatively large. From them 
arise finer colourless branches. All are divided 
into segments by transverse walls. In older 
stages masses of these brown threads be- 
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come crowded together and divide -fre- 
quently, so that a brown patch of fungus 
tissue is formed. In this, at a still later 
stage, spore capsules are developed under the 
rind and these burst out to open on the surface 
of the root and discharge spores. 


THE SPORES ARE RATHER LARGE, 
BODIES, 


colourlessand single when young but divided 
into two cells and deep brown when older. 
It is a species of the genus Botryodiptodia, 
of which several parasitic members are known. 
Quite recently Mr. F A Stockdale, Myco- 
logist to the Imperial Department of Agri- 
culture, West Indies, has described a similar 
and perhaps ideitical species as the cause of 
a serious coconut disease in Trinidad. The 
symptoms of this disease are on the whole 
similar to those described above and it 
appears to be possible that both are really 
the same. There is no absolute proot that the 
Botryodiplodia is the cause of the disease either 
in Travancore or in Trinidad. It is not even cer. 
tain that the two are identical, as the scientific 
description ofthe latter has not been published. 
So far as can be gathered from Mr. Stockdale's 
report the spores of his fungus were not found 
actually on coconut roots, but only on the leaf 
petioles, though he attributes the death of the 
roots to a fungus found in them and apparently 
agreeing with that on the petioles. In Travan- 
core the Botryodiplodia was only found on roots 
but was obtained on diseased roots of areca as 
well as coconut palms. Spores were not found 
on roots actually in the soil but developed on 
diseased roots after these had been dug up and 
kept for sometime. Only the early stages of 
formation of the spore capsules were found 
in freshly dug roots. The brown threads within 
the roots were found in these cases to communi- 
cate with the spore capsules, both immature 
and ripe and there is no doubt that the threads 
of diseased roots belong to the Botryodiplodia, 
Scientific proof that this fungus is the cause 
of the disease can only be obtained by inocu- 
lating the roots of healthy palms with a culture 
of the fungusand 


THEREBY PRODUCING THE DISEASE, 


This has not been possible in the time at my 
disposal and would require facilities for isolating 
and growing the fungus which were not avail- 
able in Travancore. All that can therefore be 
safely said is that the roots of diseased palms 
are rotted by the attacks of a parastic fungus; 
that this fungus appears to bea Btryodip/odia ; 
and that probably the root rot caused by it is 
sufficient to produce the disease at present 
ravaging the coconut gardens. The effects of such 
a parasitic attack on the roots will be at once 
clear if we consider the work which healthy 
roots have to perform. For healthy growth a 
tree requires asupply of carbou dioxide and 
oxygen from the air, and water with dissolved 
salts from the soil. The latter are useless to the 
plant util they are carried up to the leaves, 
where they become transformed into food, For 
this purpose a steady flow of water containing 
the salts in solution must be maintained 
between the roots and leaves. The surp!us 
water at the top is got rid of by ‘‘transpiration” 
or evar oration into the air, Besides its use n 


EGG-SHAPED 
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carrying salts to the leaves, an abundant supply 
of water is required in every part of the plant 
body to keep the body cells in activity. All the 
water required by a plant is taken in by its roots. 
The roots which do this work are fur the most 
part not the main roots but the finer rootlets, 
As we have seen above a large proportion of 
these are found to have rotted in disease trees, 
with the result that the water-supply is di- 
minished. In a tree such as the coconut 
palm the effect of this would naturally 
not be evident in the stem, but would be 
visible first in the leaves. This accounts for 
the early symptoms of drooping of the leaf- 
lets and 


FLACCIDITY OF THE LEAF sTALK 


sothatit bends away from the crown. Atthesame 
time interference with the food-supply causes 
the leaves to lose ‘colour. The yellowing of 
the crown which is the most evident symptom 
of the disease is thus due to the combined 
effects of drought aud insufficient food. Hence 
it is that though an appearance of recovery 
is said. to be frequently visible after heavy 
rain, the effect, as it is only due to a tem- 
porary increase in available water, disappears 
as rapidly as it came. The period of fruiting 
of a tree throws a heavy aiestional strain on 
its resources. This is chiefly in the matter of 
food-supply. Hence unless the feeding mecha- 
nism of the tree is in perfect order the fruit 
is not properly developed. For the first season 
or two of scarcity the reserve resources pos- 
sessed by every tree may be suflicient to allow 
a fair proportion of fruit to ripen. This, 
however, is only done at the expense of the 
“ capital’’ of the tree and in reality hastens its 
deterioration. Later on food becomes insufti- 
cient for any formation of fruit and the 
tree becomes barren. ‘This is exactly what 
happens in coconut disease and is made mani- 
fest first by a diminution in the number of nuts 
on each bunch, then by their dropping while 
immature and finally by their entire absence. 
Asa larger number of leaves become incapable of 
performing their proper work of manufacturing 
food, the leading shoot becomes stunted. The 
still unexpanded leaves of the bud turn yellow 
and dry up at the extremities, This withering 
extends backwards until, in extreme cases, the 
bud itself withers, rotting sets in and the crown 
falls off. Such a termination may not be 
reached fo: years; localities, such as Alleppey, 
where disease has existed for twenty years, 
have as yet had comparatively few deaths. 
Palms of every age are attacked. In Minachil 
numbers of diseased seedlings a year or 
two old were found. Nery old palms 
appear to escape longest, probably on account 
of their large root area. Still I saw a 
few trees, said to be about 


A HUNDRED YEARS OLD, WHICH WERE UNDOUBT- 
EDLY DISEASED. 


The intensity of the disease differs greatly in di- 
fferent localities. Inthe sub-montane area around 
Minachil death isa frequent termination. In 
Alleppey and Changanachery deaths are rare. 
Inthe former the attack first began in areca 

alms and subsequently extended to coconuts. 
tt spreads most rapidly and is still most severe 
in the low-lying, badly drained lands along the 


-palms diseased, 
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valley of the Minachil river. Gradually the hill- 
side gardens were attacked, until at the present 
time scarcely a garden between Erattupetta 
and Pulliyanur is free from it. In areca palms 
it runs its course more rapidly than iv other 
species, This is probably due to a variety of 
causes. In the first place there is little or no 
attempt at cultivation in the areca gardens. The 
nuts are self-sown and come up densely through 
a heavy undergrowth of weeds. They appear 
to receivelittle attention at any period of their 
growth. The palms are very close together, six 
or eight hundred to an acre. They are smaller 
and probably more delicate than the coconuts. 
All these circumstances favour the disease and 
it spreads rapidly once it gets afooting. In one 
garden visited, only thirty areca palms had 
survived out of six hundred. Death has been 
known to occur in three years from the first 
attack, but the usual period is five or six years. 
In coconuts young palms may be killed in five 
years, but this is exceptional. Eight or ten 
years appears tu be a more usual period, while 
in very many cases the disease progresses 
enough to cause barrenness, but fails to kill the 
tree outright. Thus in one large garden only 
two hundred coconut palms were in bearing 
out of about twe thousand, while the actual 
deaths were not numerous, Recovery in either 
areca or coconut palms, once they have taken 
the disease, is said to be unknown near 
Minachil. Near the coast at Alleppey very few 
trees have been killed. The area affected here 
isan almost continuous block of about twenty 
five acres in extent. In part of this somo pro- 
prietors have seventy or eighty per cent of their 
Here coconuts were first 
attacked and areca palms, which are less grown, 
subsequently. I was shown several palms 
which have been 


DISEASED FOR MORE THAN TEN YEARS WITHOUT 
SUCCUMBING, 


As regards recovery opinicns were conflict- 
ing. In some cases a _ progressive recovery 


lasting for five or six years was said 
to have occurred. Others said that such 
recovery was temporary and that’ the 
palm never succeeded in entirely throw- 
ing off the infection. At Changanachery 
in the backwater tract the disease was 


similarly of a mild type as compared with Min- 
achil but was widespread, Deaths were rare 
but the lossin yield in individual gardens was 
over 50 per cent. A temporary recovery had 
been obtained by one man who applied lime to 
the roots ; this only lasted for about two years 
and the yield again dropped. Hore, as at 
Minachil, low-lying lands were most severely 
attacked, but gardens on higher land were not 
immune. Where the soil is sandy, the progress 
is slower than on laterite. The ‘above account 
shows that the disease is worst in the heavy 
alluvial valleys and poor laterite hill soils on 
the sub-montane tract. It is widely distributed 
but less severe in the neighbourhood of the back 
waters being apparently worst on poor laterite 
ridges and badly drained hollows. It is least 
severe on the sandy soil of the littoral. 


Spread has probably occurred from one or a few 
centres which were early attacked, The evidence 
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points to Minachil taluk as the locality of its first 
appearance. The extension in this taluk has 
been continuous from Erattupetta towards the 
west. At the same time other outbreaks occur- 
redin isolated places such as Alleppey.. The 
question of the infectious nature of the disease 
is therefore of great importance since, if it 
has succeeded in crossing the Vembanad Lake, 
thore appears to. be no reason why it should 
not eventually spread all along the Malabar 
Coast. The disease is undoubtedly infectious. 
All the evidence points that way. For instance 
the steady gradual extension from east to west 
in Minachil taluk can have no connection with 
conditions of soil, climate or anything of that 
sort; it must imply the march of some infec- 
tious matter. Similarly thesmall diseased area 
at Alleppey is gradually extending but forms a 
solid block, while to the north; east and west 
there is none for miles. The best evidence, how- 
ever, was got in a garden about halfa mile south 
cf the main area of disease at Alleppey. About 
ten years ago a palm was purchased from 
a garden in the latter area and transplanted into 
this garden. It was diseased at the time but 
the purchaser did not at once realise this fact. 
None of his other trees were in any way un- 
healthy at that date. Some few years after, how- 
ever, the palm next the newcomer began to turn 
yellow, and this was followed by others near by. 
Now there are thirteen palms affected all near 
together, while the original one has died and 
been removed, It has not remaine1 cofifined to 
this garden but some five or six others adjoining 
have each a few cases of disease. There canbe no 
possible doubt that the infection of this locality 
was the direct result of introducing a diseased 
tree and planting it amongst healthy cnes, and 
the owner himself firmly believes this. The 
practice of transplanting palra trees isapparently 
not rare. Ifa site has to be cleared for building 
a house, the palms occupying it are 
frequently sold by auction. Even large trees 
are said to be purchased in this way, and are 
removed with a mass of soil around the roots toa 
new locality. Where a root disease exists 
nothing could be more dangerous than_ this 
practice, for the infectious matter is intro- 
duced into healthy soil and gets a@ strong 
footing there. How the disease has reached 
palms situated at a distance from its original 
starting-point, without affecting those in ke- 
tween, is not clear. There must be few parts 
of India with a greater internal movement 
of population than Travancore, judging from 
the boat traffic on the backwaters, and into 
Alleppey. It appears probable that the germs 
of disease have been conveyed from place tc 
place by water either on raw coconut pro- 
duce or in some other of the many conceiv- 
able ways. It must be remembered that the 
transport ofa small quantity of soil or a 
few cocount roots from a diseased to a healthy 
garden might readily !ead to infection of the 
latter. It appears probable that no other 
-means of spread exists than from root’ to 
root through the soil, Many fungus’ diseases 
of plants are disseminated by spores blown 
through the air. A well known instance of 
this, in Travancore, is the coffee leaf disease. 
Such blights are characterised by the rapid 
way in which they spread over the whole of 
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the country where conditions favourable ‘for 
their existence occur. Every coffee-growing 
part of South India was attacked in the few 
years following 1869 when leaf-disease first 
appeared. Itis evident that the greater part of 
North Travancore is suitable for the growth of 
the cocount root parasite, since out breaks 
have occurred in so many localities. Hence the 
slow spread of the disease and the fact that 
many parts of the coast belt have not yet been 
affected suggest the absence of air—borne infec- 
tion. The parasite has only been found on 
roots, below the soil level and, even if spores 
are formed, they could not easily reach the air. 
Extension through the soil, however, almost 
certainly does occur and is practically the only 
way in which the conditions described above as 
found at Alleppey can be explained. The spread 
of a fungus in the soil depends a good deal on 
soil conditions. Cultivation’ hinders it, owing 
to the disturbance anc consequent aeration of 
the upper layers of soil. Imperfect drainage is 
frequently found to intensify root diseases, 
probably both because scdden soils allow a more 
active growth of the parasite and because root 
development is less in such soils. Drought 
probably injures both parasite and hostplant, 
but the latter most, as its damaged -root system 
cannot cope with the demand for water unless 
moisture is plentiful. In the dry season the 
leaf symptoms in the Travancore palm diséase 
are at their worst but a severe drought, which 
would probably cause a heavy mortality in 
diseased palms, is not likely to occur in North 
Travancore. On the whole the evidence is that 
heavy, ill-drained lands suffer most. In these, 
especially in clay soils, the growth of the roots 
is checked ; those that rot away aré not readily 
replaced by new ones; the attempt is made, 
but the new roots are feeble and unhealthy from 
the start. The most difficult of all fungus disea- 


“ses to check are those which affect the roots of 


plants. The parasite whch is the proba le 
cause of coconut disease in Travancore enters 
into the tissues ofthe living roots and is out of 
the reach of any direct treatment. No ready 
cure can, therefore, be looked for. Any appli- 
cation which would kill the parasite must be 
taken up by the roots; with few exceptions 
these would also kill the roots and do more harm 
than good. There are other methods however 
by which we may hope to lessen its ravages and 
these will be considered in order. 


1.. THE ERADICATION oF ‘THE DISEASE BY 
DestRoyInc ALL DiseaseD MATERIAL AND 50 
PREVENTING INFECTION or HeALTHY Patms.— 
‘'vhis is the method which is being employed in 
the palm disease prevalent in the Godavari 
district of the Kast Coast. In the latter, how- 
ever, the limits of the disease are well defined 
and are not very extensive. The disease itself 
is confined to the ‘‘ crown ” and it this is cut off 
and burnt, all infective matter can be destroyed. 
In Travancore the disease is scattered through- 
out a much larger area than in Godavari. Much 
greater, numbers of individual palms are 
affected and, even were the disease confined to 
the crown of the tree, it would be a work of 
great magnitude to attempt toeradicate it by 
burning all diseased crowns. As in fact such 
a measuse would be nseless unless the roots of 
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diseased trees were also dug out and burnt. 
this methcd appears to be entirely out of the 
questionasa general procedure, In a certain 
number of cases the method of eradication can, 
however, be adopted. When disease first appears 
in a new locality there should be no hesitation in 
applying it. A nega number of individual out- 
breaks appear to have occurred in parts notimme- 
diately adjoining a previously diseased area. All 
Taluk ofticers should be instructed to watch for 
the first appearance of disease in any part of 
their charge not bounded by a diseased area and 
to take prompt steps to have diseased trees dug 
up and Peenk There will be many difficulties in 
the way in carrying out this suggestion. Newly 
affected palms continue to yield for some years. 
The owners will naturally oppose their destruc- 
tion. as long as is a puospset of obtaining any 
crop from them, This feeling can be lessened 11 
it is pointed out, by means of widely distributed 
vernacular leaflets that the disease is infectious 
and that measures to prevent its spread are un- 
dertaken in the interests of the ryots themselves. 
If detected in theearly stages probably only a 
few palms will haveto bedestroyed. Even where 
a wholegarden ora small group of gardens is 
found to have the disease, the interests of the few 
should be sacrificed to those of the many whose 
gardens are still free. In considering this me- 
thod of attacking the disease it must 
be cleariy borne in mind that’ there are 
two quite distinct’ sets of circumstances, In 
the first place there are large and continuous 
areas of disease such as that in Minachil taluk, 
around the margin of which a steady con- 
tinuous extension is going on. ‘It is ‘ques- 
tionable if any drastic remedy such as removing 
newly diseased trees is practicable along the 
margin of spread. _ It is probable that no- 
thing short of clearing a belt of palms in 
front of the disease would prove effective ; 
reinfection from the diseased area would be 
likely to occur as lens as any healthy palms 
remained near by. am not inclined to 
suggest so large an undertaking. In the 
second place there are, numerous isolated 
outbreaks occurring away from _ previously 
diseased localities. ‘I hese, if detected early, 
can be dealt with by the method of ex- 
termination, at comparatively small expense 
and with a loss that will be repaid many 
times over by the palms thereby preserved. 
Diseased palms of all kinds —areca, coconut, 
talipot, sago and possibly palmyra (if it 
should be found to get the disease) should 
be removed. After digging out the roots 
the hole should be well limed and the earth 
turned over at intervals for a period of about 
a year to destroy any remains of the fungus. 
Replanting can then in all probability be 
sately undertaken. Only the root and base 
of the stem below ground need. be burnt. 
After digging up they should be split into 
pieces, if necessary, and built around with 
plenty of dry palm leaves or something of 
the sort to give an intense heat when fired. 
On no account should the excavated roots 
be left lying about, for there is a danger 
of spore formationtaking place on the surface 
and consequently of dissemination through the 
air, They should be burnt within a few hours 
of removal. 
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I believe that it is only by the most energetic 
action in this direction that there is any chance 
of checking the spread of the disease to hitherto 
unaffected parts. Kverynew outbreak serves as 
a focus from which a gradual but apparently 
inevitable spread takes place. No part of North 
‘fravancore is immune, and it appears to be 
merely a matter of time before the whole area 
becomes attacked. The outbreak at Alleppey 
shows that even the coast belt does not 
escape, and there has been no diminution buton 
the contrary a steady progress there for the past 
twenty years. The area now affected (about 25 
acres) is sufficiently defined to make it a good 
test case of the value of total extermination. If 
compensation were necessary, the amount would 
not be excessive. At the same time the few 
gardens affected at Mukolakal, a little distanco to 
the south, should be similarly dealt with; careful 
search should also be made for any other similar 
outlying cases. The question of compulsory 
action and compeasation do not appear to call 
for discussion in this report. 1t is, however, pro- 
bable that some form of compulsion would be 
necessary in carrying out the above suggestions. 
The staff that would be required and the manner 
of their recruitment must also. be left to the 
State authorities to consider. Probably the best 
method of ascertaining the actual requirements 
would be to depute an officer to make a special 
survey of the diseased taluks in North Travan- 
core, In this all localities which appear to have 
been recently infected, or where the disease is 
confined to a limited area as at Alleppey, should 
be shown, the distance from the nearest large 
area of disease indicated and a rough estimate 
made of the area requiring to be dealt with. To 
assist in an enquiry of this nature, a short des- 
cription is given below of several other minor 
causes of ill-health in coconut palms noticed in 
Travancore, sufficient to enable them to be dis- 
tinguished from the root disease. (2) Ridding 
infected soil of the parasite in order to allow of 
replanting.—After removing all diseased palms 
from aninfected spot the soil should be rested 
for at least’ a year before replanting. During 
this time it should be ‘‘ cultivated,’ i.¢., fre- 
quently stirred to break up and aerate the soil, 
Lime should also be added, where available 
as it is likely to hasten the death of. any 
remnants of the parasite left after removin 
the roots. Quick-lime is better for this purpose 
than slaked lime . 


(3) THe Appiication or MANURES OR OTHER 
SUBSTANCES TO THE Roots OF DISEASED Pans, 
—A'few remedies have been tried’ by cultiva- 
tors in various places. As, however,: almost 
all were attracted by the unhealthy condition 
of the crown and did not think of searching 
for its cause. at the roots, these applications 
were made, for the most part, to the top of 
the palm, Some used ashes and lime, others 
maravetti (Hydnocarpus Wightiana) poonac, 
without effect. Lime. was applied to the roots 
in a few cases and appears to have met with, 
at any rate temporary, success. This line of 
work deserves to be followed up.» It is pos- 
sible that the application of lime cr some other 
substance to the roots may enable new roots 
to be put out and escape attack by destroying 
the parasite in the soil, There is an Agricul- 
Palionertor attached to the Experimental 
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Farm at Trivandrum and this appears to be 
work which he could carry out, A small garden 
with sufficient moderately diseased palms 
for experimental purposes might be taken up, 
and a series of experiments planned with the 
ordinarily available manures, supplemented by 
ammonium sulphate, lime, sulphur and sul- 
phate of iron. Each of these should be tested 
separately, not in combinations. 


(4) IMPROVING THE GENERAL HEALTH OF THE 
Patm.—Cultivation in coconut lands might 
be very greatly improved. This is particu- 
larly the case in the inland districts, such as 
Minachil taluk. In these, manuring is practised 
only to a limited extent ; draining is wholly 
unattended to ; cultivation is neglected. The 
common condition in the badly diseased 
gardens along the banks of the Minachil 
river ig a dense undergrowth of weeds and 
low jungle, through which the palms grow 
as best they can. There is no drainage, 
though the land is low lying, heavy, and in 
urgent need of it. Drainage in these lands 
would materially improve the root develop- 
ment and give the plant a chauce of throw- 
ing out new feeding roots to replace those 
destroyed. The great root development of 
palms on the coast soils is probably the rea- 
son why they are less severely affected by the 
disease. The presence of a dense covering of 
weeds on the soil keeps the latter badly aerated 
and probably promotes the growth of the para- 
site, Cultivation would break upthesoiland may 
be expected tu produce a directly harmful effect 
on the parasite, apart from improving root deve- 
lopment. The effect of manuring on the disease 
should be studied, It is certain that anything 
that stimulates the growth of the palm will im- 
prove its resistance to the disease. It is how- 
ever, possible that some manures, such as cattle 
manure or other nitrogenous fertilisers, may 
also stimulate the growtb of the parasite and 
might do so to an extent that would more than 
counterbalance the improvement of the palm. 


(5) SEARCH FOR DISHASE-RESISTANT VARIE- 
r1z8.—A number of varieties of the coconut palm 
are known. Several are enumerated in Fergnson’s 
Ceylon Manual ‘‘ All about the Coconut Palm.” 
[ was not able to ascertain what varieties are re- 
cognised as distinct in Travancore nor whether 
auy have shown powers of-resisting the disease. 
Enquiries amongst intelligent growers might 
elicit valuable information in this direction. It 
is well known that some varieties of a plaint 
often resist disease much better than others, and 
if such a variety could be discovered amongst 
the coconut palms of Travancore, its value would 
be very great. 


(6) Measures to PREVENT THE INTRODUC- 
TION OF THE Diszase TO NEIGHBOURING TERRI- 
TORIES.—There is a oe large water-borne trade 
in coconut produce with the neighbouring State 
of Cochin. Intercourse with the British districts 
of Coimbatore on the north-east and Tinne- 
velly on the east is less, and there is probably 
little export of raw coconut produce elsewhere 
than to Cochin. As the latteris a large coco- 
nut grower and adjoins on the north the exten- 
sive coconut districts of British Malabar, it ap- 
pears that stringent regulations are required to 
prevent theinfection of these areas. For practi- 
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cal purposes itis probablethat a sufticient safe- 
guard would be provided by prohibiting the 
entry ofliving coconut plants (seedlingsare, it 
is believed, sometimes exported) and of roots 
(said to be used for fuel by metal workers, and 
also as medicine). I am strongly of opinion 
that the export of these should be forbidden in 
Travancore and that all coming from Travancore 
should be declared contraband by Cochin. From 
the nuts, coir, oil and, in fact, all the above 
ground parts of the tree, no danger need be 
apprehended. 


The following notes on some other disease of 
coconuts observed in Travancore are added to 
enable them to be distinguished from that des- 
cribed above. They are at present of less im- 
portance than the latter, though inthe aggregate 
responsible for a good deal of damage. As their 
causes and treatment are different in each case, 
it isnecessary to be able to recognise them 
wherever active measures against coconut disease 
are proposed. 


(1) Lear Disease Causep py PEsTALozzia 
PaLMAaRuM.—This disease is due to a fungus 
which attacks only the leaves. It first becomes 
visible by the apperance of little transparent 
whitish spots on the leaves, These may be only 
few in number or may, in bad cases, be very 
numerous, They gradually increase in size and 
become at first yellowish and then white in the 
centre, As they grow, two or more frequently 
run together, leading to large irregular areas of 
dried-up tissue on the leaf. the margins of 
leaf often dry up in this manner and, as the dead 
parts crack and fall off easily, the leaflets be- 
come ragged along the edges. Around each 
spot is a dark brown line, outside which 18a 
ting of pale, green or yellow tissue where 
the pele part of the leaf is being invaded 
by the fungus. The chief differences between 
the root disease and this are that in the for- 
mer a large part of the leaf turns pale and 
then yellow, without the formation of definite 
white spots. The ends of the leaflets droop 
and wither but turn brown instead of white 
at the. tips and edges, and do not become 
ragged. The central shoot is stunted and even- 
tually withers ffom above downwards, whereas 
in the leaf disease the central shoot is little 
affected except in bad cases. A few spots of 
leaf disease are common on coconuts all along the 
Malabar coast. In young gardens it may be- 
come a serious blight, as young palms are 
more affected than old. In one garden, where 
the palms were about seven years old, the 
appearance from a distance reserabled that 
produced by root disease, but closer examin- 
ationshowed no trace of the latter. There was 
no drooping of the leaf ends; all the leaves 
were dotted with white spots surrounded by 
a yellow ring, so close together that the 
leaves looked quite yellow from a little dis- 
tance. Severe outbreaks ot this disease have 
been reported from Java and elsewhere. They 
have only occurred on young tieas and ex- 
cept in the latter the fungus does not appear 
to do much harm. It is worst in Travan- 
core on neglected young palms and in the 
garden referred to above an application of 
manure had resulted in a marked improve- 
ment, Cultivation and manuring appear to be all 
that are required in most cases for its checking, 


and Magazine of the Ceylon Agricultural Society. 


(2) Bub ror causep By PytHiuM PatLmI- 
vorum.—At Changanachery a few cases of this 
disease in coconuts were seen. It is the 
cause of the Gddavari palmyra palm disease 
and in the latter district, attacks coconut 
and areca palms also though less severely. 
A general description of the Gédavari disease 
has been published in the Agricultural Jour- 
nal of India, Volume I., Part 4, October 
1906, and a technical account of the parasite 
in the memories of the Department of Agri- 
culture in India, Volume I., No, 5, February 
1907. The withering of the central shoot at 
-an early stage of the disease is the most charac- 
teristic feature and serves to distinguish 
it from root disease, in which the central 
‘Shoot is only affected at a later period. 
The first external symptom is the turning white 
of an entire leaf, usually towards the centre of 
the crown. Thisis rapidly followed by a similar 
discolouration of the central shoot or unopened 
leaf that stands up in the centre of the crown. 
After a short time the central shoot rots and 
eventually the whole crown falls off. This is 
accompanied by an extreme degree of putre- 
faction, the whole ‘ cabbage” becoming con- 
verted inside into a foul-smelling, putrid mass. 
The palm may be killed in a few months, so 
that the attack is much more virulent than in 
root disease. Recovery is very rare. On the 
young unopened leaf blades and the white leaf 
bases in the ‘‘ cabbage,” brown spots with a dis- 
tinct margin will befound, These are covered 
with a white felt of fungus threads. In Chan- 

anachery, Pythium palmivorum was found pro- 
deci its characteristic spores on young leaf 
blades in the unexpanded stage of the bud. The 
** cabbage ” was so rotted that onlysmall frag- 
ments of it could be found elsewhere than on 
the blades. The affected trees were doomed as 
the apical growing point was affected. 

There is no remedy once the centre of the 
crown is reached. To save neighbouring palms 
from infection, it is necessary to cut off and 
burn the diseased crown as soon as one or more 
internal loaves are observed to have withered, 

This should be done promptly as the disease 
ishighly infectious and isa very dangerouos one. 

(3) Insuor AtracKks.—The two well-known large. 
insects which attack coconut palms, the black 
beetle or rhinoceros beetle and the red beetle 
or palm weevil, are common in Travancore. 
Only the latter’s attacks are liable to be mis- 
taken for root disease and that only excep- 
tionally. In a few cases the weevil attacks the 
cabbage in such a manner as to cause several 
of the central leaves to turn yellow. These, 
however, dry up simply because they have been 
partly eaten through at the base, and conse- 
uently they can be easily pulled out, when 
the cause of the injury will be evident. Most 
palm climbers will tell at once by examining 
an affected crown whether it is due to weevil 
or not, as all are familiar with the white fat 
grub an inch or two long and with the damage 
it causes, The black or rhinoceros beetle is 
common on diseased as well as healthy palms 
and its effects may be easily recognised by 
the ragged appearance of the ea of attacked 
trees. These are often partly eaten through 
while still folded within the bud and, after ex- 
panding, a symmetrical portion of the leaf or 
of a few leaflets is found to have been bitten off. 
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A scale insect ozcurs on the leaves in some 
localities,and produces a yellowing which might 
be mistaken on a superficial examination for 
root disease. It is easily recognised on turning 
over the leaf, when numerous colonies of a small 
brown insect closely fastened to the under sur- 
face of the leaf will be found. 


E. J. Butuer, Imperial Mycologist. 
20th December, 1907. 


[The above report of the Imperial Mycologist 
has reached us. It is a lengthy document, ‘but 
as we find on perusal that in addition to the 
description of the disease, it contains much 
valuable practical advice regarding the culti- 
vation of the coconut palm and is altogether a 
most instructive and important document, we 
have decided to print it in full. The chief. 
recommendation made by Dr, Butler as regards 
British territory is that the import of living 
plants from Travancore and of any portion of 
the roots and underground stem should be 
prohibited. Hon. Mr. J. N. Atkinson, ¢.s.1., is, 
we note, on behalf of the Agricultural Branch 
of the Madras Revenue Department, asking Dr. 
Butler to prepare a brief note descriptive of the 
disease suitable for translation into Malayalam 
and wide circulation among all village officers, 
leading agriculturists, and agricultural associ- 
ations, and for publication in the local verna- 
cular press. The Secretary of the Agricultural 
Society here might endeavour to get a copy of 
this in English in order that if the disease 
appears in Ceylon it could at once be issued 
broadcast in the vernacular.—Eb.] 


The Report of Dr. Butler, Imperial Mycolo- 
gist, on the coconut palm disease in Travancore, 
discloses a situation that gives considerable 
cause for alarm. Though unable to ascertain the 
total area affected, the trouble, in Dr. Butler’s 
opinion, is confined to North Travancore, and 
the extent of the damage already caused may 
perhaps be gauged, he thinks, by the fact that, 
in spite of the rise in prices in recent years, the 
trade in coconut produce accounted only for 32 per 
cent, of the entire exports from the Travancore 
State in 1905-06, against an average for decades 
past of nearly 50 per cent. Besides the coconut, 
other palms, such as the talipot, sago and areca, 
are also affected, especially the last mentioned. 
Thechief danger lies in the fact that the dis- 
ease is undoubtedly infectious, and there ap- 
pears to be no reason why, if neglected, it 
should not eventually spread all along the 
Malabar Coast, The intensity of the disease 
differs in different localities, In the submon- 
tane area around Minachil death is a fre- 
quent termination, In Alleppey and Changa- 
nachery deaths are rare. In the former, the 
attack first began in areca palms and subse- 
quently extended to coconuts. It spread most 
rapidly and it still most severe in the low-lying, 
badly-drained lands along the valley of the Mi- 
nachil River. Gradually the hill-side gardens 
were attacked, until at the present time scarcely 
a garden between Erattupetta and Pulliyanure 
is free from the disease. In areca palms it 
runs its course more rapidly than in other 
species. In one garden visited, only thirty 
areca palms had survived out of six hundred. 
Death has been known to occur in three years 


——— 
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from the first attack, but the usual period is 
five or six years. In coconuts, young palms may 
be killed in five years, but this is exceptional. 
Hight or ten years appears to bea more usual 
period, while in very many cases the disease 
progresses enough to cause barrenness, but fails 
to kill the tree outright. 


As regards the identity of the. disease, all 
that can be safely said at present, Dr Butler 
states, is that the roots of the diseased 
palms are rotted by the attacks of a parasitic 
fungus which appears to be a Botryodpitodia, 
and that the root rot caused by the .latter is 
probably the cause of the present trouble. As 
a general rule, the first indication that « coco- 
nut palm is attackedis the opening cut of the 
outer leaves from the head. Hventually the lead- 
ing or central shoot becomes stunted and pallid, 
any may dry up altogether. The nuts become 
affected being fewer and smaller than usual ; the 
white kernel is shrivelled, and the copra pre- 
pared fromitissaid to be deficient in oil, Dr. 
Butler adds :—‘‘The fluid inside is reduced in 
guantity (or even I was told sometimes absent, 
thouga [I did not see any such case) and is al- 
tered in quality, becoming unpalatable to drink. 
In later stages a large proportion of the nuts 
drop in an immature condition. In more severe 
cases the spathes are unable to burst out at all 
or ifthey do, rotaway early and the palm be- 
comes barren, In healthy palmsa bunen of nuts 
is given about every two months. The best trees 
in the submontane districts yield about sixty to 
eighty nuts a year. Nearer the coast the yield 
may rise to eighty or hundred, though the 
average is much lower. I was shown one fine 
palm that gave up to a year or two ago, an 
average of twenty nutsper bunch; it is now 
diseased and gave this year only three or four.” 


The coconut disease which has lately been 
attracting so much attention in Ceylon, 
where it is called the bleeding stem disease, 
though similar in many respects to the Travan- 
core disease, is nevertheless different, being 
attributed by Mr T Petch, the Ceylon Govern: 
ment Mycologist, toa fungus known as Thieia- 
viopsis Lthaceticus, which in India, Dr Butler 
says, as far as is at present known, is perfectly 
harmless. The Godavery palm disease is differ- 
ent again, being attributed to a tungus called 
Pythiuim patmivorum. The most characteristic 
feature of the latter is the withering of the ceu- 
tral shoot in its early stages, whereas in the 
Travancore disease the central shoot is only 
affected ata later period. Dr Butler considers 
the Travancore disease so serious that he recom- 
mends that the export from Travancore of living 
plants and of roots (said to be used for fuel by 
metal workers and alsoas medicine) should be for- 
bidden. The danger is specially great to the 
neighbouring State of Cochin, between which 
and Travancore there is 2 very large waterborne 
trade in coconut produce A large number of 
coconuts are grown in Cochin and that State 
adjoins on the north the extensive coconut 
districts of British Malabar; so. Dr Butler 
suggests, and with good reason, that stringent 
regulations are required to prevent the infection 
of those areas. The British Districts of Coim- 
batore on the north-east and Tinnevelly on the 
east have less to fear, the trade between them 
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and Travancore being less extensive and pro- 
bably including little export of raw cocom 
produce; and no danger is to be apprehende: 
from the nuts, coir, oil and the above ground 
parts of the coconut tree. 


THE “GRAPE FRUIT” AND THE 
POMELO. 


Croydon, March 20th. 

Sir,—In your issue of 26th Kebruary I read 
that Mr C Drieberg, Secretary of the Agricul- 
tural Society, has just received from the United 
States Department of Agriculture, Washington, 
packets of seeds of the grape fruit of Florida. 
The paragraph goes on tostate thatthe identity 
or the grape fruit has not been properly settled. 
It is stated to be the permelo (citrus deewmnana) 
the Jamnbola of the Sinhalese; and again it is 
said to be a cross between the eweet orange 
(citrus aurantiwm) and the permelo and produced 
in clusters like the grape. The United States 
Department of Agriculture calls it the permelo, 
But these points could be settled when the seeds 
now put down preduce fruit after a number of 
years, 


Now the above rather surprises me. When in 
1896 I copied into the Ceylon Observer froma 
horticultural journal a statement that the 
‘‘ orape fruit” was identical with the pomelo, 
the authorities at Kew waxed furious, and you 
wrote that an apology was due to them by the 
o.0. for inserting such a statement. And yet now 
Isee that the United States Department of Agri- 
culture call the ‘‘srape fruit” the ‘‘ permelo’ 
[ sic}! As I wrote to you recently, quantites of 
‘“‘orape fruit” from Jamaica were selling on 
barrows in London at twoa penny, and delicious 
they were: at the same time, I do notthink they 
excel a really good Ceylon pomelo. 


As regards the spelling ‘‘permelo” : is this an 
Americanism ? I never saw it before, though I have 
seen pomelo, pometoe, pumelo, pummelo, pumelow, 
&c., &c.; while to go back to the original (?) 
dompelomes, we have amongst other strange cor- 
ruptions pumplenose, and pumpel-nut! (thelatter 
in the Hnglish translation of Wolf's account of 
Ceylon.) 

Whatever the origin of the absurd and mis- 
leading name “grape fruit,” thesooner it is 
dropped the better. It is almost as bad as ‘‘crape ” 
nuts,” which have notthe remotest connection 
with either grapes or nuts. 


DONALD FERGUSON. 


THE “POMELG OR PUMMELO”’ 


Sir,—Il see Bonavia in his ‘‘Oranges and 
Lemons of India and Ceylon” has the fol- 
lowing :—‘tThe word pummelo is, of course, 
a corruption of the Dutch Pompel-moes, through 
Pummelnose, by first making it Pummelos, 
and then turning it into the singular Pummele.” 
He adds:—'‘‘Shaddock is cae to come from 
Capt. Shaddock, who first introduced 1t into 
the West Indies.”—Yours, &c., 33 
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COLOMBO, 15tH MAY, 1908, 


The Price of Rubber. 


What we predicted some years ago 
has come to pass, the price of rubber is 
from 3s. to 4s., and there seems little 
likelihood of any serious inzrease be- 
fore the production of large quantities 
of plantation rubber will tend to keep it 
down. The sudden drop in price is 
probably the best thing that could have 
happened for the rubber planting in- 


‘dustry, for it has checked the rapid 


extension which was going on every- 
where, and which would soon have spelt 
overproduction. People in Ceylon and 
Malaya were planting rubber feverishly, 
asif no other country were concerned, 
forgetting that Java, Borneo, South 
India, Sumatra, and many other coun- 
tries were doing the same, that Mexico 
had a very large area already vlanted, 


and that Ecuador was exporting larger 
quantities of cultivated rubber than 
Ceylon. At 38s. or even 2s. 6d. thereis a 
very good margin of profitin rubber, 
and people will now be driven to ex- 
perimenting with a view to getting 
the best results at the cheapest rate, 
just as in tea or cacao. The only people 
likely to suffer are some of the over- 
capitalised companies started during the 
height of the boom. 

Many persons areasking why the new 
uses predicted when the price fell to 3s. 
are not already visible, but they must 
remember that the price must be certain 
to remain low before anyone will bring 
in new uses for rubber. After it has 
remained low for say two years, we may 
expect to see them. 
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GUMS, RESINS, SAPS AND EXUDATIONS. 


JEQUIE MANICOBA AND ITS 
ALLIES. 


(Manihot dichotoma, ULE, AND OTHER 
SPECIES.) 


The first intimation to reach Kew of 
the existence of rubber-yielding plants 
closely related to the commonly cultiva- 
ted Manihot Glaziovii took place in the 
early part of 1906. Mr. J. A. Davy, 
manager of the Dumont Coffee Company, 
Ribeirao Preto, Sao Paulo, Brazil, called 
at the Gardens in March and left some 
seeds of the Jequie or Jiquie Manihot. 
On his return to Brazil he sent us a 
supply of seeds together with the follow- 
ing information :—‘‘ At present we have 
two kinds of rubber trees growing here, 
the Manihot Glaziovii or Common Ceara 
Manicoba, and the other Manihot Jequie, 
which is a native of the State of Bahia.” 
In a subsequent letter (dated June 30th, 
1906) Mr. Davy writes :—‘‘ As regards the 
Jequie variety of Manihot. this plant 
originates in the municipality of Jequié, 
State of Bahia, and is at present looked 
upon as a better latex producer than the 
Manihot Glaziovii or Ceara. I am send- 
ing you the seed of this plant and even- 
tually will forward some dried herbarium 
specimens. We have at present about 
3,000 young sturdy Jequie plants grow- 
ing. In appearance they are similar to 
the Ceard except that the ribs of the 
leaves have a red tinge, while those of 
the Ceara are whitish. Again, in itself, 
the Jequié shows differences in the form 
of the foliage of the young plants, which 
you will understand when I forward the 
dried specimens.” 


Unfortunately no flowering specimens 
have as yet reached Kew from Mr. 
Davy, but that they are very necessary 
will be clear from the letter of our next 
correspondent on the subjeet. 


In October, 1906, Mr, J. P. Rowe (since 
deceased) of Messrs. Anderson and Rowe, 
Bahia, wrote for intormation as to the 
tree which yielded Manicoba rubber, and 
iater presented a large consignment of 
seeds which appeared to be identical 
with those sent by Mr. Davy. At the 
same time the following particulars were 
furnished by Mr. Rowe :— 


**T have much pleasure in sending you 
particulars of the different varieties of 
Manicoba rubber trees which are found 
in great numbers in the district of 
Jequie. 


** According to my agent in that dis- 
trict, who has studied_the subject there 


for three years, there are seven varieties 


which he has examined. In my opinion,. 


however, there are more. 


‘‘Of the seven varieties my agent has 
selected for cultivation and is planting 
largely, 
both being of most vigorous growth, 


developing very quickly, flowering and 


seeding at an early age, with bark very 
smooth, soft and easy to tap. 


“OF one (A) ealled by the natives 


‘ Manicoba blanca’ (white Manicoba) the- 


leaves (three lobed) are pale grecn on the 
under surface with ribs of yreenish- 
white, the contrast of the ribs with the 


leat being sufficiently well marked to. 


enable this variety to be identified at a 
glance by the natives, who have only to 
stand beneath the tree and look upwards 
through the foliage to distinguish the 
species with certainty. The latex is 
pure white, flows freely, and coagulates 
immediately without the use of any 
agent. 


““Vhe seeds you have sown at Kew 
ought to be all of this variety. 


‘“* Of the other (B) the ribs of the leaves 
on the under side are of a _ purplish 
colour, the leaf itself being of a darker 
hue than the ‘white’ Manicoba. This 
variety is called by the natives ‘ Mani- 
coba rouxa’ (purple). It is as vigorous in 


growth as the ‘white’ variety, and the 


latex is equally white and flows and 
coagulates as readily. 


‘A third variety (C) also grows vigor- 
ously in cultivation, being while still 
young 
mentioned, but as it increases in age the 
bark, whichissilvery, hardens, roughens, 
and peels in flakes like that of the birch. 
The latex is white and coagulates 
readily. 


‘Two other varieties (D and EK) have: 


also rough barks, but marked with 
small brownish patches. These have not 
been cultivated by us, as the bark is 


harder to cut, and the flow of latex is. 


scanty. 


‘In addition to the foregoing species. 
there are two others, both inferior, for: 


the reasons that the latex, which is pale 
green in colour, is scanty, and, when 


coagulated, the rubber contains a high 


percentage of resin. 


** Of the ‘A’ and ‘B’ varieties we have 
cultivated trees the trunks of which at 
14 months old were 4 inchesin diameter 
at3 feet from the ground, and 10 feet 


two vary but very slightly, 


very similar to those before 
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high. Some of these young trees were 
flowering and seeding at that age. 


**Our plantations are mostly formed 
of young seedlings taken from_ the 
forests, which contain vast numbers. 
They are transplanted 1,000 to the acre, 
and donot appear to be too crowded. 
The transplantation causes no apparent 
set-back, and the close planting hasa 
good effect in keeping down the scrub 
undergrowth. Atthree years old cul- 
tivated trees of the two first mentioned 
varieties have yielded 7 ounces of dry 
rubber on the average.” 


A further supply of ‘‘ Manicoba seeds ” 
was received from Mr. H. Stevenson, 
H. B. M,’s Acting Consul at Bahia, and 
reached Kew in March, 1907. 


These seeds, as well as plants raised 
from the seeds sent by Mr. Rowe, have 
been distribuczed to the botanical stations 
and gardens of India and the Colonies. 


The following table shows the distri- 
bution of the plants raised at Kew, and 
pone outin Wardian cases on May 28rd, 


No. of Condition on 


Plants. Destination. Arrival. 
200 Caleutta “Good” 
100 Ceylon * Hxcellent” 
100 Singapore... ‘‘ Good” 
100 Java 1a 
50 Fiji ...- No information 
50 Brisbane ... 
50 Penang ““Hxcellent, all 
living” 
50 Kuala Lum- 
pur cool 66 ” 
50 Bangalore ey No comments 
50 Hongkong... ‘‘ Splendid” 


Two plants were also sent to British 
Central Africa, and one plant to N.W. 
Rhodesia with other plants. In addition 
to the plants, seeds, received from Mr. 
Stevenson, were sent to Calcutta, Ceylon, 
Kuala Lumpur, Singapore, and Brisbane. 


In consequence of this last consign- 
ment of seeds a correspondence was 
opened with Mr. O'Sullivan Beare, 
H.B.M.’s Consul at Bahia, on the subject. 
He has supplied much information which 
is incorporated in the Diplomatic and 
Consular Report on the trade of Bahia 
for the years 1904-1906 issued in August, 
1907.. The following extract is taken 
from this report :— 


‘“The export of rubber from the State 
of Bahia has increased more than ten- 
fold within the past six years, having 
risen from 100 tons in 1900 to over 1,100 
tons in 1906, 
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“Of the total quantity of rubber ex- 
ported annually from Bahia, the greater 
proportion has hitherto been of low 
grade, consisting mainly of a variety 
known as ‘ Mangabeira’ rubber, which 
comes from the adjoining States of 
Manas Geraes and Piauhy. But it has 
lately been discovered that the State of 
Bahia is very rich in a rubber-producing 
tree, locally known as ‘ Jiquié Manigoba.’ 
The tree in question is a new and dis- 
tinct species of Manihot, which appa- 
rently is peculiar to the State of Bahia. 


‘*The discovery isa matter of much 
importance not only for this State but 
also for the rubber trade in general, in- 
asmuch as the rubber obtainable from 
the Jiquié Manicoba, when properly 
prepared, would seem to be equal in 
quality to the best product of the Para 
region. 


‘This matter of Jiquic rubber appears 
to be of so much interest, and there 
exists so much misunderstanding with 
respect to it, that I may be excused for 
giving here some particulars concerning 
the tree from which the rubber in ques- 
tion is derived. 


** The Manicoba of Bahia is a tree which 
attains to a height of 30 feetand up- 
wards, with adiameter of some 2 feet, 
when fully matured in suitable soil. 


“‘Tt belongs to the family of Huphorbia- 
ceae as does also the Hevea brasiliensis 
which produces Para rubber, yet it is 
closely akin to Manihot, aipins or maca- 
cheiras, mamomeiras, Seringueiras, etc. 
Its zone, sofar asis at present known, 
extends from Maranhao to the Southern 


borders of the State of Bahia. It flour- 
ishes throughout the ‘Sertiéio’* within 
the limits specified, but is found in 


greatest abundance in the regions adjoin- 
ing the town of Jiquié, whence its local 
name. 


The Jiquié Manicoba is undoubtedly a 
new and distinct species of Manihot, 
and it must not be confounded with the 
Manihot of Ceara (Manihot Glaziovii, 
Muell. Arg.). The seeds of Jiquié Mani- 
coba are much larger than those of the 
Manicoba of Ceara. 


“The season for extracting the latex 
from the Jiquié Manicoba extends from 
August to March. The latex possesses 
the valuable property of coagulating 
spontaneously when exposed to the air, 
and it requires no acid or other artificial 
coagulant of any kind. 


*« Sartaio ” a term applied to vast spaces in the 
interior of Brazil, covered with brush wood and 
diversified by great tracts of forest, 
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‘Tt has been found, from experiment, 
that the Jiquie Manicoba tree can be 
made to yield its latex between the 
fourth and fifth years from time of first 
planting; but the tree yields its maxi- 
mum returns from the age of eight years 
onwards, 


‘The planters of Bahia have awakene4 
to the tact that in the cultivation o- 
Jiquié Manicoba they possess a source of 
much potential wealth. Already several 
fazendeiros have begun to lay down 
plantations of the tree in question upon 
alarge scale. The two most extensive 
of those plantations are situated one 
upon the Island of Joannes, close to the 
city of San Salvador. the other in the 
district of Machado Portella. The Agri- 
cultural Institute, which has recently 
been established by the State, pro- 
poses to devote special attention to the 
systematic cultivation of Jiquié Mani- 
eee and to the preparation of rubber 

erivable therefrom. 


‘*A planter established in the Jiquié 
district recently prepared a considerable 
quantity of rubber obtained from 
Manicoba trees growing wild in that 
neighbourhood, and despatched it to 
New York. The consignment was classi- 
fied in the New York Market as being 
equal to the best Para rubber, and it 
fetched 1 dol. 20c. (5s.) per 1b.” 


In answer to a further request for 
botanical specimens of the Jiquié 
Manicoba, the following letter was re- 
ceived at Kew :— 


H.M.’s Consul, Bahia, to Royal Botanic 
Gardens, Kew, 


H.B.M.’s Consulate, Bahia, 
4th September, 1907. 


DEAR Sir,—With reference to your 
letter of 11th July last requesting fur- 
ther information respecting Manicoba, 
I have just learned that a German 
botanist, Professor Ule, who recently 
visited the States of Bahia and Piauhy 
for the purpose of collecting speci- 
mens of the rubber-producing plants 
which grow in those two _ States, 
has decided, after having conferred 
with his colleagues at Berlin respecting 
the matter in question, that the three 
species of Manicoba which grow in the 
State of Bahia and Piauhy all differ 
essentially from Manihot Glaziovii, of 
Ceara. 

The German botanists have decided to 
distinguish the three species of Manicoba 
found growing in the States of Bahia 
and Piauhy by the following designa- 
tions, viz :— 
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So-called Jiquieé Manicoba= Manihot 
dichotoma ; 

do S. Francisco Manicoba= 


Manihot heptaphylla; 
do Piauhy Manigoba= Manihot 
piauhyensis. 


As regards the name ‘‘Manicoba,” it 
would appear to be a generic term ap- 
plied locally to all species of Manihot 
which yield rubber. 


Tam, &e. 
(Sgd.) D. R. O}SULLIVAN-BEARE, 
H.B.M’s Consul. 


_On the 20th of September Mr. O’Sul- 
livan-Beare wrote again, promising her- 
barium material, and sending two sam- 
ples of rubber, namely, a sample of so- 
called Jiquié rubber (obtained from 
Manihot dichotoma), and asample of so- 
called Rio SAo Francisco rubber (ob- 
tained from Manihot heptaphylla). 
These are now in Museum No. 1, and are 
both rubbers of good quality. 


The young plants raised from the seed$ 
sent by Messrs. Davy, Rowe, and Steven- 
son appear to be all similar. The seeds 
germinated very readily, and the plants, 
now some nine months old, are charac- 
terised by the somewhat thickened 
lower portion of the stem. In the shed- 
ding of the bark these plants differ from 
Mamhot Glaziovii, since longitudinal 
slits are formed, and the membranous 
bark peels off in more or less vertical 
rows; the leaves of the young plants 
appear to have had greenish-white veins 
in all cases, thus differing from Davy’s 
plants grown in Brazil, but this may be 
due to the artificial conditions of culti- 
vation. 


Other attempts to obtain material 
which would have enabled the question 
of these Manicobas to have been solved 
at'Kew have proved in vain, and the 
following extract from a letter from 
Senor J. Limao da Costa helps to show 
the difficulties besetting the subject :— 


‘“«The Manicoba of Jequié is a variety 
of that plant existing in Ceara and in 
this State, in the San Francisco region. 
Absolutely different to that is the 
species named Jequié (locality where it 
abounds in a wild state), as it presents 
various specimens (? considerable vari- 
ation) in the trees from which latex is 
extracted. The trees commonly known 
as Jequié Manicoba abound mostly in 
the municipalities of Maraca, Pocoes, 
Conquista, &c.” 


In Mr. O’Sullivan-Beare’s letter to 
Kew of September 4th, 1907, already 
quoted, reference is made to Professor 
Ule’s visit to the States of Bahia and 
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Piauhy for the purpose of investigating 
the sources of Manicoba. His results 
have recently been published in Notiz- 
blatt des Kénigl. botanischen Gartens 
und Museums zu Berlin, Dahlem, No. 41 
(Bd. V.), of Novemer 27th, 1907, where 
Giagnoses of the three new species of 
Manihot are given, and a further and 
more detailed account of these newly- 
discovered sources of rubber has ap- 
peared in Der Tropenpflanzer, No. 12, for 
December, 1907. 


From the Consular Report on the 
trade of Bahia, quoted above, it seems 
probable that these species are likely to 
be of considerable importance, and the 
following account has therefore been 
compiled from the information contained 
in these papers. Dr. Ule undertook two 
journeys into the States of Bahia and 
Piauhy under the auspices of the Bahia 
Rubber Syndicate of Leipsic in the year 
1906. In the interior two distinct and 
nearly related rubber-yielding species 
of Manicoba were found, the one grow- 
ing on the mountains of the right bank 
of the Rio San Francisco, and the other, 
confined to the country at some distance 
from the left bank, occurring especially 
in the adjoining State of Piauhy. The 
latter appears to be the better species. 
One species was discovered in the 
wooded steppes of the Serra do San 
Ignazio growing in places where the 
Mangabeira (Hancornia speciosa) also 
flourishes. This Manicoba, however, 
grows rather on the rocky country 
(Felsen formation), and isthus a true 
mountain plant.—Royal Botanic Gar- 
dens, Kew, Bulletin of Miscellaneous 
Information, No. 2, 1908. 


THE NATIVE RUBBER TREE OF 
BRITISH GUIANA. 


(Concluded from p. 805.) 
SOURCE OF THE RUBBER. 


So far as I have been able to ascer- 
tain, it seems probable that Sapium 
Jenmani is the main, if not the only, 


source of the rubber that has hitherto | 


been obtained from British Guiana. Mr. 
Jenman’s samples were obtained from 
this species, also all of the specimens 
collected by Messrs. Ward and Beckett, 
and this is the species which occurs 
most abundantly of the three in the 


forest. 


The species of the coast lands identi- 
fied by Mr. W. B. Hemsley at Kew as 
Sapium aucuparium, Jacq., apparently 
yields little or no rubber. A smail 
quantity of the latex collected from 
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a fruiting tree of unknown age growing 
in the Botanic Gardens seemed to 
consist chiefly of an extremely sticky 
resinous substance which I have mention- 
ed before as employed by boys for 
catching birds. When dry it becomes 
hard and_ brittle. 


Our experience however does not 
agree with the accounts given of the 
tree known as S. aucupariun (?) grow- 
ing in other parts of S.America. Dr. 
Huber of the Para State Museum writ- 
ing of Para Rubber says: “Little of it 
is pure Hevea rubber, but usually a 
mixture of the latices of H. brasiliensis 
and Sapiwm aucuparium, The rubber 
of S. aucupariam has seldom been 
marketed alone, and very little can be 
said definitely of its value. But when 
mixed with the Hevea latex a rubber 
is produced not to be distinguished from 
the supposeed pure Hevea rubber,” 


The ‘‘ virgen” rubber of Colombia of 
which hundreds of tons were exported 
to the United States of America  be- 
tween 1880 and 1890, obtained by the 
ruthless cutting down of the trees to 
almost complete extermination, was 
obtained from a Savium identified at 
Kew as 8S. biglandulosum (S. aucu- 
parium), but lately some doubt has been 
thrown upon the correctness of this 
identification. 


To reconcile these accounts with our 
Own experiences, two explanations may 
be brought forward, either that all the 
trees of S. aucupariwm occurring in 
the coast lands of British Guiana are 
comparatively young trees, or that more 
than one distinct species have been includ- 
ed under this name. With regard to the 
possibility of the former, Dr. C. Bovallius 
of the Essequebo Exploration Company 
stated ina lecture delivered ata meet- 
ing of the Royal Agricultural and Com- 
mercial Society on *‘ Rubber Cultivation 
in British Guiana,” that 8S. aucuparium 
would not give good results at sea level 
and that it was quite impossible to get 
old Sapium trees, because when they 
began to get about ten inches in diame- 
ter, they died. Now itis known with 
many rubber yielding trees, of which 
the AMevea brasiliensis is an exception, 
that the latex of young trees is com- 
paratively poor in rubber and relatively 
rich in resinous substances, and that not 
until the trees have reached a certain age 
will they yield a good rubber. The 
same may be the case with S, aucupa- 
rium. 

The probability of the latter explan- 
ation being nearer the truth will be 
sufficiently evident to any one who has 
any knowledge of the extreme variability 
of the Sapiums and of the confusion 
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of the nomenclature of the species of 
the genus, which this variability has 
occasioned. 


The third species, Sapiwm pauciner- 
vum issaid to yield no rubber on tap- 
ping, but it is desirable that further 
trials shall be made before accepting 
this statement. 


SUGGESTIONS FOR IMPROVED METHODS 
OF RUBBER FROM SAPIUMS. 


Almost the whole of the Sapium rub- 
ber exported from British Guiana has 
been collected by the Indians. The 
trees are so scattered in the forests, and 
the individual trees are, as a rule, so 
far distant from each other, that it is 
extremely questionable whether it will 
be profitable for anyone, except an 
Indian, who, as arule, is accustomed to 
set little or no value upon his time, to 
make a business of collecting the rubber 
himself, as is done with the Para rubber. 
The actual collection of the rubber can- 
not, however, occupy much time, as all 
that the Indian has to do is to make cuts 
on the bark with a cutlass to allow the 
latex to exude, and to return to the tree 
some hours later to collect the rubber 
which has coagulated on the bark in the 
form of strings. These strings are then 
detached from the bark and wound up 
tightly to form balls, as already des- 
cribed. Many improvements might be 
effected in this very.crude method of 
collecting, and the few following sugges- 
tions are offered :— 


(1). The bark should be scrubbed or 
brushed clean before tapping, 
of all loose particles of moss, 
dirt, ete., which might adhere 
to the rubber and depreciate 
its value. 


(2.) When the rubber is collected in 
balls, these should not be made 
more than about three inches 
in diameter, as the larger balls 
are apt to become soft and 
sticky inside. The objection to 
these balls, however, is that they 
can be very easily ‘doctored’ 
by placing a stone or other 
foreign substance in the centre, 
the presence of which can only 
be detected by cutting open the 
ball. .A better method, which I 
have seen recently employed is 
to incorporate the strings into 
the form of flat cakes of about 
half-an-inch in thickness. The 
rubber being able to dry more 
easily is not soapt to become 
sticky, and at the same time 
the buyer is better able to 
observe the quality of the 
rubber throughout and to satis. 
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fy himself that it includes no 
foreign substances. I have been 
informed that the rubber in this 
form obtains a better price than 
that collected in ball. 


(3.) The tapping can be better and 
more expeditiously accomplish- 
ed by the employment of a 
proper tapping knife, than by 
the usual cutlass and with far 
less injury to the trees. Mr. 
Beckett found that a tool, 
known as the Safety Tapping 
Knife, was admirably suited for 
the purpose. The cost of this 
tool is 38s. 4d., and it can be ob- 
tained from Messrs. Brown & 
Co., Ltd., Colombo, Ceylon. 


According to Mr. Beckett’s experience 
who has tried collecting and coagulating 
the latex in shallow vessels after the 
usual method of preparing rubber, the 
Indian method of collection appears to be 
the more expeditious. The difficulties 
which Mr. Beckett experienced were first, 
that the latex is apt to coagulate very 
quickly on the tree preventing its further 
flow, and, secondly, the latex after collec. 
tion, mixing with water and straining, 
took from three to five days to coagulate, 


The employment of drip-tins, as used 
in Ceylon for the same purpose, will 
probably overcome the first difficulty. <A 
drip-tin isa small funnel-shaped recep- 
tacle containing water, usually made out 
of tin, as its name implies, which is 
fastened to the tree above the cuts. 
Througha small hole in the bottom of 
the tin, the size of which can be regu- 
lated, the water slowly and continuously 
drips on the cut surfaces preventing the 
latex from coagulating on them and 
choking up the laticiferous tubes. 


With regard to the slow coagulation 
of the latex after mixing with water, 
this ;could probably be considerably 
hastened by the addition of a small 
quantity ot one of the chemicals, e.g., 
acetic acid. or formic acid, which have 
been found effective for the purpose. 


SUGGESTIONS FOR THE CULTIVATION.— 
For the purposes of cultivation Sapium 
Jenmanit is the species recommended. 
As [have already pointed out there is 
good reason for thinking that all the 
rubber hitherto obtained has been gather- 
ed from this tree. Observers agree as to 
the rapid growth of the tree, though it 
is not known at what age the trees can 
be first profitably tapped. 


I do not think that it will be advisable 
to attempt planting the tree in the imme- 
diate neighbourhood of the coast, where 
this species does not appear tothrive. A 
short distance inland, away from the sea- 
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quently swampy, is lighter in texture, 
will probably suit the tree better. 


_ The seeds can be obtained from about 
March to May, and the ripe ones can be 
recognised by their red colour. On 
account of their comparatively small 
size they will only require a light cover- 
ing of soil after sowing. The young 
plants are also to be found springing up 
in the neighbourhood of the trees, where 
sufficient light is admitted into the 
forest. They are very hardy and will 
endure lifting and transportation well, if 
the soil around their roots be disturbed 
as little as possible and the roots are 
kept damp. 


Another method of propagation which 
has proved very successful wheu tried on 
young trees growing in the nursery is 
by ‘‘ringing” the younger branches in 
the same way that rose trees are often 
propagated. 


As the fully grown tree reaches a huge 
size, I should not recommend planting 
closer than 20 feet in both directions. 
If the trees are planted on land already 
cleared, some light shade in the form of 
plantains or some tall-growing banana 
will probably be beneficial, and the land 
between can be used for growing other 
crops. 


Where, however, it is desired to plant 
S. Jenmani in uncleared forest land, an 
experienced forester, who has lately been 


_visiting British Guiana did not advise 


clearing theland for the purpose, as it 
would soon be followed by a growth of 
weeds and bush which it would be ex- 
pensive to keep in check. He recom- 
mended the clearing of narrow, straight 
lines in the forest running parallel with 
each other and at approximately regular 
distances apart, e.g., 20—25 feet, and 
planting the trees at uniform distances 
along these. The shade would keep 
down the growth of bush and weeds over 
the greater part {fof the land and would 
assist the growth of the Sapiums. As 
the latter increased in size, the forest 
trees would have to be cut down to make 
room forthem. For these same reasons 
he considered that it would be cheaper 
to plant Sapiums in the uncleared forest 
according to the method advocated 
above than tu plant them on land al- 
ready totally or partially cleared. 


At the present time only one planter 
in the colony has been putting in Sapi- 
ums to any considerable extent. This 
man is the owner of alarge grant on the 
Aruka River, and he has planted over 
15,000 trees on his property, which he 
reports are making good growth. 
Several of his neighbours are now copy- 
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ing his example and most of the culti- 
vators along this river have each their 
own little rubber cultivation. 


HEVEA. 


The Heveas can be readily distin- 
guished from the Sapiums by the leaves 
being compound, instead of simple as in 
the latter, 7.¢e., each leaf consists of three 
distinct leaflets, borne at theend of a 
long stalk and each leaflet is provided 
with a short stalk of its own. 


All the Heveas are forest trees, exud- 
ing a milky juice when any part of the 
tree is wounded or cut, On the upper 
surface of the main leaf-stalk, at its apex 
where the three short stalks of the leaf- 
lets, arise, are usually to be found a few 
rounded’ glands, appearing as small 
depressions with raised margins. Their 
number varies in the different species 
from two or three to as many asfour or 
five, but sometimes they are wanting. 
Their presence and number is of some 
value in discriminating between the 
different species. 


The flowers of Hevea are arranged in 
branched panicles and are small and 
green, Asin Sapium they are destitute 
of petals, and there are distinct male and 
female flowers, the latter being rather 
larger than the former and mostly borne 
atthe ends of the branches of the in- 
florescence. The calyx of each flower 
has five teeth or lobes. 


The male flowers contain five to ten 
stamens arranged in one or two circles 
round a central column. The female 
flowers possess a more or less egg-shaped 
ovary with three divisions, each of 
which contains one ovule. When the 
ovary ripens it forms a large woody 
capsule, which at maturity splits open 
with a report into three valves, scatter- 
ing the seeds to some distance. 


The seeds are large and rounded and 
somewhat oblong in shape. In Hevea 
brasiliensis they measure an inch across 
the largest diameter. The seed-coat or 
testa is smooth and rather thin; it is 
usually of a gray colour mottled and 
streaked with irregular brown markings. 
The seeds lose their power of germin- 
ation very quickly, but they may be pre- 
served for as long as two months, packed 
in charcoal which has been slightly 
damped, When sown the seeds germin- 
ate in a week or ten days’ time and the 
young plants are of rapid growth. 


The Heveas which include about 
twenty species are all found in the tro- 
pical regions of South America. The 
only species hitherto recorded from 
British Guiana are Hevea spruceana, 
Muell, Arg.; H. pauciflora, Muell. Arg.; 
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and H. confusa, Hemsley. The true Para 
Rubber (H. brasiliensis, Muell. Arg.) 
does not, so far as I am aware, occur 
within the boundaries of the colony. 
Hevea guyanensis Aublet, the first 
species to be described, is a native of 
French Guiana. 


There is still alot of confusion between 
the different species of Hevea, and they 
are by no means easy to discriminate, 
without, in most cases, a careful dissec- 
tion and examination of the flowers 
under a magnifying glass, so that it is 
of little use attempting to describe the 
characters by which they can be recog- 
nised, nor is it of much importance to be 
able to distinguish between the three 
British Guiana species. 


The only specimens of H. spruceana 
we have in the Botanic Gardens Her- 
barium, are some collected by the late 
Mr. Jenman in 1886, on the Essequibo 
river above Bartica. AH. confusa and 
H. pauciflora are fairly widely distri- 
buted throughout the colony, having 
been found at some distance up the Hsse- 
quibo, Mazaruni and Demerara rivers, 
and there are also several trees to be 
found scattered along the Tapacooma 
oreek, 


The trees are invariably found grow- 
ing most abundantly in the low swampy 
lands, fringing the sides of the smaller 
creeks, which during the wet season are 
subject to periodical inundations. Mr. 
Jenman mentions that the names applied 
to the Heveas among the various Indian 
tribes are: Arawak, Hatti; Carabisi, 
Poomui; Ackawoi, Sibisibi, but the 
Arawack name is the one by which the 
trees are most generally known. The 
trees flower from October to December, 
and ripen their seeds in the months of 
April to June. 


RUBBER FROM HEVEAS.—Not one of the 
British Guiana Heveas is known to yield 
a rubber of any commercial value. The 
samples of the ‘rubber’ which have 
been collected and submitted for examin- 
ation from time to time have all been 
found to contain a large percentage of 
caoutchouc. If any means can be dis- 
covered by which the latex can _ be 
caogulated into rubber with the elimi- 
nation of the resin, it may be profitable 
to work the trees. 


In certain parts of the colony these 
Heveas are very numerous. Ina report 
on a visit made to the Manabadin Creek 
on the Demerara River at the beginning 
of the present year by Mr. R. Ward, 
Agricultural Superintendent, in the 
summary Mr. Ward states that he 
found three species of Heveas in 
this Creek, all confined to the low, 
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swampy, flat lands. He says further that 
the Creek appears to run several miles 
inland with two tributaries a consider- 
able distance apart from one another, 
and that Heveas are said to be plenti- 
ful throughout this large area. The 
portion that he examined gave an ap- 
proximate estimate of 200 trees to the 
acre, withan average diameter of ten 
inches per tree, and young seedlings 
aud medium-sized trees were common all 
along the banks of the Creek. Mr. Ward 
also mentions that he received infor- 
mation of another Creek some distance 
below Manabadin where the Heveas 
were again plentiful. 


So thatit appears desirable that the 
whole question of the occurrence, re- 
lative abundance, and rubber-yielding 
capabilities of the native Heveas should 
be thoroughly gone into, as little or 
nothing in this direction has been done 
since Mr. G. S. Jenman published the re- 
port in 1883 on the ‘‘India-rubber and 
Gutta Pericha Trees of British Guiana,” 
to which frequent reference has been 
made in writing the above account. 


FORSTERONIA. 


In 1880, appeared another report by 
Mr. Jenman, on ‘‘ Macwarriebaili (Fors- 
teronia gracilis). A New India-Rubber 
Plant of British Guiana.” The plant 
was discovered near the Great Falls 
at Mallai on the Demerara River, at 
a distance of nearly 200 miles from 
Georgetown. The discovery was made 
by the accidental cutting of ‘bush-rope’ ~ 
—the general name applied to the stems 
of all the larger creepers growing in* 
the forest—by a blow from a cutlass. 
Mr. Jenman narrates that ‘‘milk immedi- 
ately issued abundantly and dripped 
to the ground. 1 never in any lactifer- 
ous plant saw milk run so freely. On 
more closely examining it I found that 
it was also richest in rubber of any 
such milk I had ever examined.” 


With some difficulty owing to the 
necessity ot felling two or three sup- 
porting trees, specimens of the flowers 
of the plant were obtained, by means 
of which the tree was identified at 
the Kew Herbarium as Forsteronia 
gracilis, Bth. 


CHARACTERS OF KORSTERONIA.—There 
are three or four species of Korsteronia 
occurring in British Guiana. They are all 
of them large-growing, climbing shrubs 
with smooth, opposite stalked, egg- 
shaped leaves and terminal panicles of 
small crowded flowers. 


Forsteronia belongs to the Natural 
Order, Apocynacece, which includes some 
other well-known rubber-yielding plants, 
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e.g., the Landolphias. which are also 
climbing shrubs, and funtumia clastica, 
the silk-rubber tree of West Africa. 

Mr. Jenman describes the Macwarrie- 
balli in a later part of his report as 
possessing a soft bark about Zz inch or 
more thick, somewhat scaly on the 
outside, especially in the upper part 
of the stem. The milk issues equally 
from its whol2 thickness, except from 
the exterior surface layers. 

‘““The wood is very soft and contains 
a good deal of water which dilutes and 
drips with the milk from the lower end 
of the stem, when that is cut in two, but 
very little runs from the upper end,” 


‘«The lower part of the stems always 
or nearly always, I found spirally curv- 
ed, though slightly, for they are nearly 
straight, like the untwisted parts 
of a rope under tension, which just 
shows a trace of spiral undulations. 
This character I found by examining 
very young plants was acquired in the 
infancy of the plants, by twining on 
some small sapling, by which alone they 
seem to ascend to the branches of the 
larger trees, which eventually alone 
support them. These young trees, which 
thus servethe convenience of the vine 


’ andenable it to reach the light aloft that 


is necessary to its well-being and matu- 
rity, are probably strangled in the course 
of its development. Inthe upper parts 
and in parts lying on the ground which 
have dropped from their supporting 
branches, this spiral form is often quite 
absent, and they are perfectly straight ; 
often, however, the upper part is as 
spiral in form as the lower, and as often, 
too, parts are twisted together, the 
separate stems “‘laid” like the strands 
of a rope.” 


The Macwarrieballi is generally dis- 
persed over the whole of the great forest 
region of Guiana. 


In his work on “‘ Les Plantes & Caout- 
choue et leur Culture,” Professor Dr. 
O. Warburg mentions another species 
of Forsteronia, fF floribunda, G. K. W, 
Meyer, which is anative of the forests 
of Jamaica and the latex of which 
furnishes an excellent rubber, but it has 
only been so far imported into Europe 
as small samples. 


MrruHop oF TAPPING.—The method of 
tapping employed by Mr. Jenman to 
obtain the latex after cutting down the 
stem. was that of making a simple cir- 
cular cut by drawing a knife round the 
stem to the depth of the bark, making 
the cuts at distances of about 8 inches 
apart. 

Mr, Jenman afterwards suggests an 
alternative method which he believes 
would give the best results, viz,, making 
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use of ladders to tap the stem, as it 
hangs straight down against the trunk 
of the tree supporting it. A vertical 
slitis to be made up the stem from the 
bottom to the top, placing a vessel at 
the bottom to catch the milk as it begins 
to run. Leading into this vertical slit, 
short oblique slits are cut alternately 
on each side, 6 to 9inches apart, embrac- 
ing only half of the circumference of the 
stem. The same process might be re- 


‘peated on the opposite side of the stem. 


YIELD oF LAtTEX.—-I have previously 
quoted Mr. Jenman’s remarks about 
the rapid flow of the latex from the 
creeper when first cut, but owing to 
the comparative smallness of the 
stem the flow soon falls off, though it 
continues to drop for about ten minutes. 
Mc. Jenman writes:—‘‘ Yet considering 
the small diameter of the stems, the 
milk seems extraordinarily abundant 
and of wonderful richness in caoutchouc. 
In some eases as it rushed out it formed 
threads and hung in running fibres from 
the branch to the cup. On_ several 
occasions [ noticed that, instead of milk, 
pure liquid caoutchouc seemed to run. 
No doubt the dryness of the weather at 
the time, less water being consequently 
present in the bark, had much to do 
with this result and with the impression 
produced on my mind of the richness of 
the milk in pure rubber.” 


“In straining itafterwards ina per- 
forated tin to separate bits of bark that 
had dropped in, the milk formed a 
covering of caoutchouc over the hottom 
of the vessel in the very brief time that 
it was running through, only a few 
seconds, 


From the stem, tapping itas high as 
the first branches of the tree that had 
supported it, 30 to 40 feet, we obtained a 
quart bottle of milk and quite as much 
more was wasted by our hasty work, in 
dtipping on the ground after the cups 
were removed from the old to new cuts 
and by coagulation in the fissures, 
besides all that was left in the bark.” 


Mr. Jenman found that on tapping 
again the plant bled the previous day, 
the milk again ran freely but not so 
freely as when first bled. Judging from 
what he observed on subsequent visits, 
he considers that on the first tapping, 
unless it be done very thoroughly, only 
about a fifth or a sixth of the milk is 
procured. 


The time taken to coagulate a quart 
bottle of the latex into rubber, so as not 
to be stickly when handled, in a tin pan 
about 10 inches in diameter, shaded from 
the sun, was six days. The rubber was 
then washed in the usual dark-coloured 
creek water which Mr. Jenman says 
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seemed to produce some unfavourable 
chemical action, for it was sticky and 
dried very slowly subsequently. 


REPORT ON THE RUBBER.—The sample 
obtained was sent to the Director 
of Kew Gardens, who submitted it 
for report to the India-Rubber, Gutta 
Percha and Telegraph Works Company, 
Limited. 


According to the report furnished, the 
substance was said to have many valu- 
able properties, but the quantity sent was 
too small to determine its value satis- 
factorily, It contained a large percent- 
age of caoutchouc, but on removing the 
resin, the former was obtained in a soft, 
sticky condition unfit for manipulating 
as india-rubber. The concluding sentence 
of the report runs :—‘‘ When a substance 
of such promise is sent for examination, 
it is not only important that a large 
supply should be available for the pur- 
pose of a preliminary examination, but 
for subsequent experiments; frequently 
an application has been found for a 
vegetable product by accident, from 
being able to fall back upon it, as it 
were, when an opportunity presents 
itself.” 


This interesting report on Macwarrie- 
balli ends with a request to balata 
collectors and wood cutters, that they 
would endeavour to procure and send 
him (Mr. Jenman) a few pounds of this 
new rubber for trial. He deplores the 
extent to which the practice has grown, 
of mixing the milk of this and of various 
other trees capable of yielding rubber or 
gutta-percha with the balata milk, 
which he considers must cause a dete- 
rioration in the product obtained, causing 
perplexity and trouble to the manu- 
facturers. 


“The object of collectors and exporters 
alike should be to endeavour to gaina 
market reputation and demand for each 
of our several rubbers and guttas, allow- 
ing each one to rest upon its own merits 
and so determine the intrinsic value of 
each. By the present system of mixing 
the milk of all kinds together, they are 
probably inflicting unwittingly a per- 
manent loss on their work in modifying 
the quality, and hence the value of the 
balata or rubber exported.” 


This advice would appear to be of 
special importance now, nearly twenty 
years after the above was written, as the 
demand for and consequently the value 
of every kind of rubber has increased so 
considerably.—The Journal of the Board 
of Agriculture of British Guiana, Vol. 
1—Nos. 1 & 2, July and October, 1907, 
pp. 1/10 and 29/37. 
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THE CAMPHOR MONOPOLY. 


In our issue of December 21, 1907, 
(p. 945), we announced that the contract 
of the Japanese Government with Messrs. 
Samuel Samuel & Oo. relating to the 
sole agency for the disposal of camphor 
produced iu Formosa expires on March 
3lnext. Wealso stated that the Formosa 
authorities had decided to conduct the 
business themselves without the assi- 
stance of agents. We are now able to 
give some particulars on the authority 
of the accredited agent of the Japanese 
Financial Commission, now in_ this 
country attending to the preliminary 
arrangements connected with the future 
sale of the monopoly’s products. We 
understand that the Government have 
already opened an office in New York, 
and that it is their intention to also open 
one in London, from which fact it may 
easily be gathered that the Government 
intend to deal direct with large con- 
sumers and buyers without the inter- 
vention of a selling agent. This will 
not, of course, preclude firms obtaining 
the assistance of a broker if necessary. 
For some time past there have been 
rumours of impending changes in the 
distribution of camphor, so that the 
above facts will cause no surprise. It 
has not actually transpired why the 
services of Messrs. SamuelSamuel & Co. 
have been dispensed with, as they have 
rendered good service since they acquir- 
ed the agency eight years ago; but the 
idea of the Formosan Government is to 
save expense and reap a larger revenue. 
Pending the arrival of the Japanese 
Commissioner in London, the well-known 
firm of Messrs. Mitsui & Co. are assisting 
the Government. It may be pointed out 
that the camphor industry has been 
under investigation by the Formosan 
Government, and in this connection it 
will be remembered that Mr. T. Iwai, 
now the chief of the Camphor Monopoly 
Bureau in Formosa, inquired into the 
conditions under which camphor is sold 
in the principal markets of the world, 
and evidently the new regime is the 
result of his recommendations. In some 
quarters the attempt of the Japanese 
Government to monopolise the produc- 
tion of camphor is regarded as a failure, 
simply because they have not been able 
to control the China output. When the 
monopoly was established in 1899, four 
years after Formosa was ceded to Japan, 
the impression was that Formosa ruled 
the market, and that it would be im- 
possible for production elsewhere to 
break down prices. Not only was China 
ignored, but at that time the monopoly 
was not even extended to the camphor 
produced’on the Japanese mainland. It 
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was then declared that Japan and China 
only produced negligible quantities, most 
of the trees having been destroyed. 
Subsequent events proved that the law 
of supply and demand operates in 
camphor as in other products for as soon 
as the Formosan monopoly advanced 
prices, the output from Japan began to 
increase, as is proved by the fact that in 
1896 the exports from Japan were only 
1,600,000 kin (1—14 lb.), valued at £111,000, 
whereas two years after the mono- 
poly had been established the exports 
rose to 4,160,000 kin, valued at £390,000. 
This local competition decreased the 
export of monopoly camphor, asin 1896 
the shipments of the Formosan product 
were 4,390,000 kin, valued at £224,000, but 
in 1901 they declined to 870,000 kin, valued 
at £78,000. In 1908 it was determined to 
extend the monopoly to Japan itself, and 
after some delay the necessary law was 
passed. Meanwhile the high prices 
stimulated the production in China, and 
to-day monopoly camphor suffers materi- 
ally from competition with the Chinese 
product, there being a difference of about 
30s. per cwt. between ordinary China 
erude camphor and the monopoly ‘‘B” 
grade. Last year the producers in South 
China were hard hit owing to the heavy 
decline in price, but inspite of this it is 
estimated that the total output for 1907 
reached about four million kin. It is 
therefore evident that with the increas- 
ing production of camphor, Japan has 
lost the controlling power of arbitrarily 
fixing the price, added to which the com- 
petition with synthetic camphor is be- 
coming keener. Some years ago we ques- 
tioned the legality of the action of the 
Japanese Government in instituting a 
monopoly as an unwarrantable inter- 
ference in the field of legitimate enter- 
prise, and we are not surprised to learn 
that the whole question of Government 
monopolies is beginning to excite dis- 
satisfaction in Japan. It may be urged 
that Japan intervened to save an 
apparently dying industry in Formosa, 
but this policy has been subordinated to 
obtaining a large amount of revenue at 
the expense of an article cf everyday 
consumption.—Chemist and Druggist, 
Vol. LX XII, February 15, 1908. 


LEMONGRASS OIL. 


Mr. A. M. Sawyer writes in the 
Indian Review :—Onthe soft red earths 
and dark brown clays that overlie for- 
mations of granite and gneiss on the 
lower outer Western Ghats, the Lemon- 
grass (Andropogon citratus) instals 
itself in isolated and imposing clumps. 
Over the major portion of the dry 
open forests skirting the feet of the 
nethermost ranges, though still sporadic, 
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it is fairly abundant; while on the roll- 
ing grounds and grass-lands lying be- 
tween their spurs and the sandy sea- 
shore, it occurs in close and extensive 
patches. Like every other graminaceous 
plant, the species is a lover of heat and 
light,—a predilection which accounts 
for the fact of its being most at home 
in situations enjoying the greatest 
warmth and sunshine. On the Western 
Ghats, as in most other hill-tracts lying 
to the north of the equatorial line, these 
conditions of heat and light are pre- 
sented chiefly by aspects or slopes that 
face in easterly and southerly directions. 
The extent of its distribution and the 
luxuriance of its growth are, however, 
also determined and influenced to a 
considerable degree by the monsoon 
rains that drench the ghats. The great, 
though only, disadvantage attaching to 
the prevalence of so forcing a climate 
uponthe grass consists in the cireum- 
stance that its blades though larger, 
develop fewer glands and secrete less 
oil than when itis grown under atmos- 
pheres that are comparatively dry. 
The special significance of this interest- 
ing feature becomes apparent when it 
comes to be known that, in the artificial 
culture of the species in plantations, it 
helps to determine the selection of sites; 
for to obtain from the grass, in its 
highest condition, the greatest quantity 
of the oil which it yields, it requires to 
be grown in dry localities. In regard to 
the rest, its accommodating nature in res- 
pect of soil requirements, coupled with 
its shallow and somewhat circumscribed 
root system, marks it as fitted for cultiva- 
tion upon land of even average fertility 
and moderate tilth. Open land, freed 
from jungle and weeds, ploughed or 
hoed over once or twice, and laid out in 
shallow trenches manured with wood 
ashes, cattle droppings, and what not, 
would admirably serve the purposes of a 
plantation. A cheap but serviceable 
live-hedge or fence should protect the 
area against cattle trespass and grazing ; 
while a clean fire line of suitable width, 
by skirting the farm on the outside of 
the fence, would afford it the requisite 
immunity from fire. Without these pre- 
cautions, particularly fire protection, it 
would be difficult to establish and main- 
tain the crop. A light bamboo or wattle 
fence consistent with strength, would 
be the most economical for a grass farm ; 
while a fire line at least ten feet wide 
would be necessary to meet the demands 
of fire protection, Lemon grass, how- 
ever, successfully survives not only graz- 
ing but also fire; the habitat of the 
species is, in fact, wherever accessible, 
grazed over by cattle and is exposed to 
the ravages of annual fires. Indeed 
some foresters incline to the belief that 
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cattle seldom eat the grass, and that 
periodic fires but improve its growth. 
In practice, however, it has been found 
that when the clumps, whatever their 
vigour, are periodically subjected to 
these influences, they, in course of time, 
grow stunted, stalky and leafless. In 
the artificial propagation of the crop, 
therefore, for the highest purposes of 
economic utility, it responds most 
readily when it is grown under protec- 
tion from both grazing and fire. The 
actual cultivation of the species is simple. 
At the commencement of the rains, 
mature clumps should, after selection, 
be carefully teased out into the culms of 
which they consist. These culms, with 
the roots attached, after the curtailment 
of the upper portions of their blades to 
within 8 or 12 inches of their bases, 
furnish the most suitable planting mate- 
rial. Unlike the allied Citronella grass 
(Andropogon Schoenanthus), Lemon- 
grass rarely produces seed. Even should 
the latter be sufficiently available for 
the purposes of stocking a farm of the 
species, the risk from poor or indifferent 
germination and the greater length of 
time that will be requisite for the crop 
to establish itself and attain to the age 
or size of commercial exploitability must 
always be regarded as salient arguments 
against attempts at its artificial repro- 
duction from seed. Offsets, on the other 
hand, because they furnish a _ safer, 
quicker-growing, and more readily and 
universally available material are, as a 
rule, to be preferred to seed. The tren- 
ches or furrows, as the case may be, 
should be evenly laid out and asstraight 
as possible; a width of a footand a depth 
of six inches would provide the neces- 
sary stocking space. The _ trenches, 
when ready, should be dressed with 
manure to within an inch or two of the 
ground surface and watered copiously if 
there be no rain. The area to be planted 
up being thus laid out and the offsets 
to stock it ready to hand, one or more 
of the latter should be set out at inter- 
vals of two or three feet from one 
another along the middle of each of the 
trenches. It is essential that the plant- 
ing be deep and firm. Should it be not 
raining at the time of the operation, 
the trenches should be watered im- 
mediately after it. Until the offsets 
shall have struck root the trenches, 
varying with the degree of dryness of 
the air, should be watered so as to be 
kept just moist. Weeding the area 
would be scarcely necessary particularly 
when, after the plants shoot up, they 
expand their blades and develop into 
clumps ; thereafter, all but the hardiest 
weeds are speedily and effectually sup- 
pressed, the few that persist being 
dug up and destroyed. As a rule, the 
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less the offsets are crowded in the 


furrows, the larger will the clumps that 


develop from them be. The trenches 
themselves, from centre to centre, being 
no less than three feet apart, the offsets 
need not be put out closer than the same 
distance from one another. Under this 
method of stocking the area, 4,840 single 
plants could be put out per acre of land. 
In localities such as enjoy the benefits 
of neavy or prolonged rainfall in the 
monsoon, single plants will ordinarily 
be sufficient to lead to the successful 
establishment of clumps. On the Mala- 
bar Coast as well as in some of the moist 
districts of Lower Burma, lemon grass 
clumpstwo feet in diameter have deve- 
loped from single offsets in the tenth 
month from their being put out. In 
drier regions their establishment is more 
difficult ;in such, therefore, it would be 
safe to put out not less than three off- 
sets at each spot to be planted up. 
Thus, 4,840x38 or 14,520 plants would be 
required to stock an acre of land. A 
healthy mature clump furnishing no 
fewer than 100 separate plants, 146 
clumps would be just more than enough 
to meet the demand for planting-mate- 
rial. Of the 4,840 planted spots, suppos- 
ing that from unavoidable causes only 
2,000 attained to exploitable size at the 
end of the second year, these would be 
large enough to furnish as many bundles 
of the grass, each one foot in girth, 
suitable for distillation. When com- 
mitted to the still directly after crop- 
ping, 100 such bundles yield a quart of 
the essential oil. As there are 40 fluid 
ounces in one quart, the yield in ounces 
amount to 2,000x40+100 or 800. The 
selling price of Lemon grass oilin the 
London Market varies from 6 to 8 pence 
an ounce ; so that the value there of the 
produce obtainable from a single crop 
onanacre of plantation, calculated at 
the lowest rate of 6 pence per ounce, 
amounts to 800x6+12x 20=£20=Rs. 300 
At least four crops could be obtained in 
the year from the same plot, or a total 
value of Rs. 300 x 4=1,200 realized from it 
annually. The expenditure for clearing, 
ploughing, laying out, stocking, protect- 
ing, and maintaining for two years one 
acre of plantation would not exceed Rs. 
200, as per details furnished below :— 


weeding and watering 
for 24 moaths 4s 5 per month 120 
9, Rent or tax » 28peryear 9 


Total ... 200 


ar Reg ais ¢ 
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1. Clearing grass land at Rs. 10 per acre 16 
2. Ploughing a 5 ah 5 
3. Trenching eel) bn 10 
4. Fencing 5) iB is 30 
5. Fire-protection Y 5 as 5 
6. Planting material ‘Sr 5 A 5 
7. Manuring andplanting ,,. 10 ,, 10 
8. One cooly for watching, 4 
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This estimate, though apparently low, 
is nevertheless liberal enough to meet 
the exigencies of establishing a one acre 
plantation and maintaining it to exploit- 
able age in most of the districts of the 
Madras Presidency. The special advant- 
ages offered by that region for the 
farming of lemon grass on a_ large 
scale appear to the writer to be the 
following :— 


1. The vast extent and availability 
of land suitable for the growth and 
economic development of the species. 


2. The dry climate of the interior and 
coast districts with just a sufficiency of 
rain during the North-East monsoon 
to meet the requirements of the species 
in respect of oil-production. 


38. The comparatively low assessment 
on waste lands. 


4. The abundance of cheap resident 
labour. 


id 


5. The presence of large and wealthy 
landholders and the facilities for co- 
operation offered by the Government. 


Economically regarded, Lemon grass 
oil is one of the most important of trop- 
ical oils. In Ceylon, Malaya, and else- 
where in the Kast its extensive cultiva- 
tion and the extraction of its oil have 
already resulted in the accumulation of 
much wealth to the planter; while, the 
ever-increasing demands for the product 
in the manufacture of soaps (e.g. Vino- 
lia), scents (e.g., ‘Rhine Violets’) toilet 
waters (eg., ‘Hau-de-Cologne’) and 
the like, point to the conclusion that 
its extended cultivation throughout the 
regions indicated above would lead 
to the establishment, ina few years, of 
an important and most lucrative in- 
dustry there. Of the large indicated 
profit of Rs. 1,000 per acre in the first 
years of working, considerably over half 
would be absorbed in the expenditure 
incidental to the setting up and mani- 
pulation of suitable plant, such as 
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steam still &c. to destil the product. 
Thereafter, however, the profits would 
be higher, It must also be evident that 
the expenditure in the formation and 
maintenance of a plantation of greater 
extent would be relatively less than 
that calculated upon. Im any case, it 
would by no means be unsafe to anti- 
cipate a profit of Rs. 500 per acre per 
annum from Lemon grass farming any- 
where in the Madras Presidency, so 
long as the specially favorable condi- 
tions for its cultivation, as indicated 
above, continue to endure.—[The Indian 
Bah one Vol. XXXIII. No. 1. Jan. 


[This is a somewhat sanquine view to 


take. Most people here agree that 
with the fall in price of late, there 
is very little profit in this culti- 


vation.—ED. | 


THH WAX-PALM. 
(Copernicia Cerifera). 


By A. ZIMMERMAM : ABSTRACTED 
BY J. C. WILLIS. 


The palm is a native of Brazil, growing 
toa height of 40 feet, with fan-shaped 
leaves. It lives ina widely diversitied 
area, but succeeds best in Ceara, which 
has a dry season of six months. It has 
not been cultivated, but would likely 
succeed at 15 feet apart. 


The wax of the leaves is sold under the 
name Carnauba wax; it covers both 
sides, but chiefly the upper, of the leaf 
as a thin film. The Jeaves are cut as 
they unfold, one cooly being expected 
to get 1,000a day. The leaves are dried 
in the sun with the upper surface down- 
wards. The leaves are cut twice a 
month in the dry season, and about 
eight 2re obtained yearly from one palm 
The dried leaves are beaten over a 
carpet to loosen the wax. It is said that 
3,500 leaves yield 15 kilos (84 lbs.) of wax, 
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THE COCONUT. WITH REFERENCE 
TO ITS PRODUCTS AND CULTIVA- 
TION IN THE PHILIPPINES. 
(CONTD.) 


CULTIVATION. SELECTION OF 
LOCATION. 


In the selection of a site for a coconut 
grove itis best to select land near the 
seashore and not extending inland more 
than Zor 3 miles. Within this narrow 
zone there is commonly a deposit of rich, 
permeable, well-drained alluvium offer- 
ing soil conditions of far greater import- 
ance to successful tree growth than the 
mere exposure to marine influences. 
The success that has followed coconut 
growing in Cochin China, remote from 
the seaboard, in Annam and up the 
Ganges basin one hundréd or more miles 
from the coast, and in our own interior 
Province of Laguna, definitely proves 
that immediate contiguity to the sea is 
not essential to success. 


That the coconut will geow and thrive 
upon the immediate seashore, in common 
with other plants, is simply an indication 
of its adaptability to environment. That 
it is at a positive disadvantage as a 
shore plant may be determined con- 
clusively by anyone who will examine 
the root system of a seashore-grown tree 
upturned by a wash or tidal wave, and 
one uprooted from any cause, farther 
inland. It will be seen that the root 
system of the maritime plant is im- 
mensely larger than the other, and that 
a corresponding amountof energy has 
been expended in the search through 
much inert material to forage for the 
necessary plant fcod which the more 
favored inland species has found con- 
centrated within a smaller zone, 


The planting must be made in a 
thoroughly permeable soil. 


The thick, fleshy roots of the newly 
upturned palm are loaded with water, 
and tell us that an inexhaustible store of 
this fluid is an indispensable element of 
suceess. If further evidence of this were 
required, the testimony of drooping 
leaves and of crops shrunken from one- 
half to two-thirds, throughout the coco- 
nut districts and upon our own orchard 
in Mindanao, as the resnlt of drought, 
confirm it and bespeak the necessity of 
copious water at all times. 


The living tree upon the sea sands 
further emphasizes this necessity ; for, 
while its roots are lapped by the tides, it 
never flags or wilts, and from this we 


may gather the added value of a site 
which can be irrigated. The careful 
observer will note that along miles of 
sea beach, among hundreds of trees 
whose roots are either in actual contact 
with the incoming waves, or subjected 
to the subterranean influence of the sea, 
there will never be so much as one tree 
growing in any beach basin which 
collects and holds tidal water for even a 
brief time; and that, notwithstanding 
the large number of nuts that must have 
found lodgment and favourable germin- 
ating influence in such places, none 
succeed in growing. From this we may 
derive the assurance that the desired 
water must be in motion and that land 
near stagnant water, or marsh land, is 
unsuitable to the plant. 


It may frequently be observed that 
trees will be found growing fairly 
thriftily upon mounds or hummocks, in 
places invaded by flood or other waters 
which, by reason of backing or damming 
up, have become stagnant. An examin- 
ation of the roots of an overthrown tree 
in such a locality will show that all of 
those in the submerged zone have perish- 
ed and rotted away, but that such is the 
vitality and recuperative energy of the 
tree that it has thrown outa new feed- 
ing system in the dryer soil of the mound 
immediately surrounding thestem, which 
has been sufficient to successfully carry 
on the functions of nutrition, but alto- 
gether ineffective to anchor the tree 
securely, or to prevent its prostration 
before the first heavy gale. 


While this phase of the question will 
receive more attention wheu we come to 
consider the chemistry of the suitable 
manures, it may be said that, although 
analysis of the coconut ash derived 
from beach-grown nuts shows a larger 
percentage of those salts that abound in 
sea water than those grown inland, yet 
the equal vigor, vitality, and fruitful- 
ness of the latter simply confirm the 
plant’s exceptional adaptability to en- 
vironment and ability to take up and 
decompose, without detriment, the salts 
of sea or brackish waters. As a victim 
to the maritime idea, the writer in 1886 
planted, far inland, several hundred 
nuts in beds especially devised to re- 
produce littoral conditions; shore gravel, 
sea sand, broken shells, and salt derived 
from se. water being used in preparing 
the seed beds. The starting growth was 
unexcelled. Then came a long period of 
yellowing decline and almost suspended 
animation, ultimately foilowed by a 
complete restoration to health and vigor. 
The early excellent growth was due to 
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the fact that the first nourishment of the 
plant is entirely derived from the endos- 
perm, and careful lifting of the young 
plants disclosed the fact that recovery 
from their moribund condition was, in 
every instance, coincident with the time 
that the roots first succeeded in working 
through the unpalatable mess about 
them into the outlying good, sweet soil. 


The exposure of the plantation is an 
important consideration, and a maritime 
site should be selected in preference to 
one far inland, unless it be on an open, 
unprotected flat, exposed to the influence 
a every breeze or the fiercest gales that 

ow. 


The structure of the coconut seems 
well fitted to endure winds of almost 
any force. and that a remarkably abun- 
dant and strong circu lation of air is 
essential to its best development is 
well shown by comparing trees subjected 
to it with wretched, spindling specimens 
growing in sheltered glen or ravine. 


Strong confirmation of this may be 
found within the artificial environment 
of a plant conservatory, where it is 
feasible to reproduce, in the minute 
detail of soil, water, temperature, and 
humidity, every essential to its welfare 
except a good, strong breeze. As a con- 
sequence, the palm languishes and it: has 
long been deemed, on this account, one 
of the most rebellious subjects intro- 
duced into palm-house cultivation. 


THE SOIL. 


The soils for coconut growing are best 
selected by the process of exclusion. 
The study of the root development of 
the palm will prove to be an unerring 
guide to proper soil selection. 


The roots of monocotyledons, to which 
great division this palm belongs, are 
devoid of the well-defined descending 
axis, which is possessed by must tree 
plants, and is often so strongly develop- 
ed as to permit of rock cleavage and the 
withdrawal of food supplizs from great 
depths, 


The coconut has no such provision for 
its support. Its subterranean parts are 
simply a mat-like expanse of thick, 
fleshy, worm-like growths, devoid of any 
feeders other than those provided at the 
extreme tips of the relatively few roots. 
These roots are fleshy (not fibrous) and 
can not thrive in any soil through which 
they may not grow freely in search of 
sustenance. It then becomes obvious 
that stiff, tenacious, or waxy soils, how- 
ever rich, are wholly unsuitable. All 
very heavy lands, or those that break 
up into solid, impervious lumps, and 
lastly, any land underlaid near the sur- 
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face with bed rocks or impervious clays 
or conglomerates, are naturally exclud- 
ed. All other soils, susceptible of proper 
drainage, may be considered appropriate 
to the growth of the palm. Spons (En- 
cyclop.) advocates light, sandy soils. 
Simmonds (Trop, Agric.) names nine 
different varieties suitable for this pur- 
pose, describing each at tedious length, 
and laying more or less emphasis upon a 
sandy mixture. These might all have 
been covered by the single word “ per- 
meable.” 


As a matter of fact every grain of 
sand in excess of that required to secure 
a condition of perfect premeability is a 
positive disadvantage and must be paid 
for by a correspondingly larger area of 
cultivation and by future soil amend- 
ment. For the rest, the richer and 
deeper the soil the less the expense of 
maintaining soil fertility. 


The preparatory work of establishing 
an orchard is light, provided the location 
is not one demanding the opening of 
drainage canals, and on lands of good 
porosity it involves neither subsoiling 
nor a deeper plowing than to effectually 
cover the sod or any minor weed 
growths with which it may be covered. 

It has long been the reprehensible 
practice of coconut growers to merely 
dig pits, manure them, set the plants 
therein, and permit intervening lands 
(except immediately about the trees) to 
run to weeds or jungle. 


In the Philippines the native planter 
has not yet progressed beyond the pit 
stage, nor do his subsequent cultural 
activities include more than the occa- 
sional ‘‘boloing” of such weeds as 
threaten to choke and exterminate the 
young plants. 


Fortunately it will not be long till the 
force and influence of example are sure 
to be felt by our own planters. The 
progressive German colonist of Kame- 
run, German East Africa, and the South 
Pacific Islands, as well as the French in 
Congo and Madagascar, are vigorously 
practising conventional, modern orchard 
methods in the treatment of their coco- 
nut groves, and it is amazing to read of 
discussions between Ceylon and Indian 
nut growers as to the best method of 
tethering cattle upon coconut palms in 
pasture, so as to obtain the most benefit 
from their excreta. 


With an intelligent study of the plant 
and its characteristics it is believed that 
our native planter may put into prac- 
tical use the knowledge that the veteran 
Indian planter has in fifty years failed 
to learn or utilize. He will learn that in 
time the entire superficies of his orchard 
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will be required by the wide-spreading, 
surface-feeding roots of the trees, and 
that pasture crop of any kind, grown 
for any purpose other than soiling or 
for green manuring, are prejudicial to 
future success He will know that the 
initial preparation of all of his orchard 
and its continuous maintenance in good 
cultivation are essential not only to the 
future welfare of his trees but as a 
necessary means in connection with a 
judicious intermediate crop rotation. 


Hence the preparatory requirements 
may be summed up as such preliminary 
soil breaking ** would be required for a 
corn crop in sirzilar lands, succeeded by 
such superficial plowings and cultiva- 
tions as would be required to raise a 
cotton or any other of the so-called hoed 
crops. 

SEED SELECTION. 

Preliminary to planting the very im- 
portant subject of seed selection calls for 
close scrutiny on the planter’s part. 


The small native planter is often 
familiar with the individual characteris- 
tics of his trees. Owners of small estates 
in Cuyos and about Zamboanga have 
pointed out to me trees that have the 
constant fruiting habit confirmed, 
others that will truit erratically, and 
others that flower yet rarely bear fruit. 
The fruitfulness of the first class is un- 
doubtedly a result of accidental heredity, 
for the planter has in the past made no 
selection except by chance, nor is the 
characteristic in any way due to his cul- 
tural system, which consists in planting 
the nut and letting nature and heredity 
do the rest. One tree in Zamboanga, 
the owner assured me, had never pro- 
duced less than 200 nuts annually for 
fully twenty-three years. Asked as to 
the bearing of all of his trees (of which he 
owned some three hundred), he stated 
that from the lot he averaged 20 nuts at 
a picking, five times a year, a total of 
100 nuts; that the crop of these was 
very fluctuating, some years falling to 
60 nuts, again running as high as 130. 
The especially prized tree did not vary 
appreciably. In very dry seasons the 
nuts shrunk somewhat in size and the 
copra in weight, but the yield of nuts 
never fell below 200, and only once had 
amounted to 220. He had raised a great 
number of seedlings, but it had never 
occurred to him to select for planting 
the nuts from that particular tree. 


PLANTING. 


We have pointed out the necessity of 
selecting seed trees of known good 
bearing habits, and equal care should be 
exercised in selecting from those the nuts 
of which are well formed and uniform, 
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This precaution will suggest itself 
when one observes that some trees 
have the habit of producing a few very 
large nuts and many of very small and 
irregular size and shape, and it is 
obviously to the planter’s interest to 
lend no assistance to the propagation 
and transmission of such traits. In 
view of what has heen previously stat- 
ed, it is almost superfluous earnestly 
to recommend planters tosow no seeds 
from young trees. The principle for 
this contention—that no seed should be 
selected except from trees of establish- 
ed, well-known fruiting-babits—would 
seem to cover the ground effectually. 


The best seed should be selected and ° 
picked when perfectly mature, and low- 
ered to the ground. The fall from a 
of tree not infrequently cracks the 
icner shell, without giving any ex- 
ternal evidence of injury. A seed so 
injured will never sprout and therefore 
is worthless for seed purposes. 


Freshly collected seed nuts contain 
in the husk more moisture than is requir- 
ed to effect germination, and if planted 
in this condition, decay is apt to set 
in before germination, occurs. Toavoid 
this the natives tie them in pairs, sling 
therh over bamboo poles where they 
are exposed to the air but sheltered 
from the sun, and leave them until well 
sprouted. It is, however, more expedi- 
tious to pile the nuts up in small heaps of 
eight to ten nuts, in partial shade, where 
the surface nuts may be sprinkled occa- 
sionally to prevent complete drying out. 


Germination is very erratic, sometimes 
occurring within 42 month and some- 
times extending over four, five, or more 
months. When the young shoot or 
plumule(see illustration) has fairly thrust 
its way through the fibrous husk it is 
a good practice to go over the heaps 
and segregate those that have sprouted, 
earefully placing them so that the 
growing tip be not deformed or distor- 
ted by the pressure of uperincumbent 
nuts. When these sprouts are 30 to 
50cm, high, and a few roots have thrust 
through the husk, they are in the best 
possible condition for permanent planting. 


First.—The original preparation of 
the land should be good and the surface 
tilth at the time of planting irreproach- 
able ; 7.e. free from weeds and so niellow 
that the soil can be closely and properny: 
pressed around the roots by hand. 


SEcOND.—The orchard should be secure- 
ly protected from the invasion of cattle 
ete. It is sometimes impossible to pro- 
tect orchards against entry of these 
animals. If the success of these precau- 
tions cannot be assured,thenthe nuts 
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had better be grown in aclosely protected 
nursery until about a year old, when 
the albumen of the seed will be com- 
letely assimilated and will therefore no 
es attract vermin, and _ when the 
larger size of the plant will give it more 
protection from starving cattle. 


In either case planting should be made 
concurrently with the opening of the 
rainy monsoon, during which season 
further field operations will not be re- 
quired except when an intermittent, 
drier period indicates the advisability of 
running the cultivator. 


The planting “pit” fetish, in such 
common use in India, has nothing to 
commend it. If stable manures of any 
kind are available a good application 
at the time of planting will effect 
wonders in accelerating the growth of 
the young plants. 


Where the necessary protection is 
assured, the young seedling planted out 
as above recommended should start at 
once, without check of any kind, into 
vigorous growth. 


The nursery-grown subject receives 
an unavoidable setback. Its roots have 
been more or less mutilated and,as we 
may not prune top sufficiently to com- 
pensate for the root injury, it is general- 
ly several months betore the equili- 
brium of top and root is fully restored. 
In most cases, by the end of the second 
year, it will have been far outstripped 
in the growing race by the former. ~ 


The history, habits and characteristics 
of the coconut tree indicate that it 
needs a full and free exposure to sun, 
air, and wind; and, as it makes a tree, 
under such circumstances, of wide 
crown expansion, these indispensables 
cannot be secured except by very wide 
planting, 


Conventional recommenations cover 
all distances, with quincunx (#e., tri- 
angular plantings) urged when the 
8-meter plan is adopted. But the writer 
has seen too many groves spaced at this 
distance in good soil, with interlacing 
leaves and badly spindled in the des- 
perate struggle for light, air, and sun, 
ever to recommend the quincunx, or any 
system other than the square, at dis- 
tances not less than 9 meters and, in 
good soils, preferably 9°5 meters. 


The former distance will allow for 128 
and the latter 111 trees to the hectare, 
They should be lined out with the 
greatest regularity, so.as to admit at all 
times of cross plowing and cultivation 
as desired, 
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From this time forward the treatment 
is one of cultural and manurial routine. 


Annual plowings should not be dis- 
pensed with during the life of the plant- 
ation. These plowings may be rela- 
tively shallow, sufficient to cover under 
the green manures and crops that are 
made an indispensable condition to the 
continued profitable conduct of the 
industry. Nothing is to be gained by 
the removal of the earliest flowering 
spikes. Flowering is the congestion of 
sap at a special point which, if the 
grower could control it, he would wish 
to direct, in the case of young plants, t9 
the building up of leaf and w6od. Cut- 
ting the inflorescence of the coconut 
results in profuse bleeding and, unless 
this be checked by the use of a powerful 
styptic or otherwise, it is doubtful if the 
desired end would be accomplished. The 
earlier crops of nuts should all be taken 
with extension cutters or from ladders. 
No shoulders for climbing should be cut 
in any tree, the stem of which has not 
become dense, hard, and woody. Cut 
when the wood is the least bit succulent, 
any, become inviting points of attack for 

orers. 


With these reservations, there is 
everything to commend the practice of 
shouldering the tree, as offering the 
safest, most expeditious and economical 
way of making it possible to climb and 
secure the harvest. It is, of course, 
understood that the cuts should be made 
sloping outward, so as not to collect 
moisture and invite decay, and no larger 
than is strictly necessary for the purpose. 


CACAO EXPERIMENTS IN THE 
INDIES. 


At the recent West Indian Agricultural 
Conference, held at Barbados, Mr. Joseph 
Jones, Curator of the Dominica Botanic 
Station, read the following paper, deal- 
ing with the propagation of cacao by 
budding and grafting :— 


The variety of cacao first grown in 
the West Indies was the Criollo, the best 
kind, but very susceptible to any adverse 
conditions. More hardy varieties, in- 
troduced later, are the Forastero and 
Calabecillo, which to-day are cultivated 
so largely in the British West Indies. 


At the present time Criollo cacao 
appears to be grown on any scale only 
in favourable localities on the mainland 
of Central America. Its produce is of 
the highest quality, but the tree is 
delicate, and the yield per tree is low. 
This is compensated for by the high 
prices which this variety fetches, 
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From time to time attempts have been 
made to grow Criollo cacao in Dominica, 
but success has never followed any of 
them. Planters who have tried to grow 
it express regret for what experience 
teaches them was wasted effort. 


The growing of the Forestero and 
Calabacillo varieties of cacao in the 
West Indies has been a great commercial 
success. Although the beans are _ in- 
ferior and, in the Calabacillo, extremely 
bitter, there is still a great demand for 
it, and it pays to grow. 


Commencing with the cultivation of 
the best kind, the cacao planter has 
been forced to give this up in favour of 
the Forastero variety, a hardier type 
yielding a lower-grade produce. Very 
large plantations of this exist to-day, 
but the variety appears to be weaken- 
ing. Investigations made by scientists, 
at the instance of planters, have shown 
how numerous are the enemies of the 
cacao tree. Several of these diseases 
have been described and their seriousnes 
has been pointed out. One or more of 
them may become virulent at any time 
and inflict great loss on planters. The 
rsvages caused by the ‘ Witch Broom’ 
disease in Surinam must be fresh in 
the memory of all interested in these 
matters. 


Some planters now grow the Calaba- 
cillo variety alone, on account of its 
hardiness and freedom from disease. 
Those who know by experience how 
harassing is the presence of the ‘ canker’ 
and kindred diseases in a plantation 
will understand why planters prefer 
hardy trees and lowgrade produce, 
to delicate trees bearing high-grade 
produce. 


The method of propagating cacao is 
the same to-day as always practised. 
Good pods from trees showing some 
desirable quality are usually selected 
and sown. Such seedlings, if planted 
under good conditions, commence to 
bear in five or six years and reach their 
prime when twelve to fifteen years old. 
Owing to cross-fertilization, very few 
are exactly like the parent, and seed 
from one Forastero tree will produce 
plants of the Forastero type and also of 
all its sub-varieties. It is due to this 
fact thatit is not possible to take full 
advantage for propagation purposes of 
trees that sometimes appear on planta- 
tions and are noticeable on account of 
their hardiness, freedom from disease, 
and good bearing qualities. 


It is important that when trees show- 
ing desirable qualities have been noticed 
and have been tested for a number of 
years, these types should be fixed and 
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perpetuated. This can be done by bud- 
ding and grafting. 


The Botanical Department of Jamaica 
has shown that budding of cacao can be 
done under certain conditions. The 
Botanical Deprrtment of Trinidad re- 
commended the grafting otf cacao some 
years ago. 


Experiments conducted at the Dominica 
Botanic Station show that grafting 
cacao by approach can be fairly easily 
carried out. A tree of good type is 
selected, and rough stages are erected 
round it at varying heights in such posi- 
tions as to be able to obtain a maximum 
of young shoots to graft on the stocks 
which have already beer grown in 
nurseries in bamboo pots. The pots are 
placed on the staging, young shoots of 
the cacao tree of the same age and thick- 
ness as the stocks are carefully denuded 
of their leaves at the point where they 
are to be fitted to the stocks, a portion 
of the bark is removed with a sharp 
knife both from the scion and the stock, 
and the two are gently but firmly bound 
together with garden twine. A small 
piece of bark is cut from the stem of the 
scion below the graft so as to make it 
more dependent on the stock and to 
hasten the union. In short, it is simply 
the well-known system of grafting 
mangos by apprvach, applied to cacao. 

At certain seasons, with good, healthy 
stocks, cacao can be grafted in six 
weeks; but the average time may be 
placed at about ten weeks. The plants 
must be watered daily. When ready to 
be taken off they may be planted in the 
field at once or may be removed to a 
shady nursery and watered daily until 
the time of planting. 


At present the only stocks available 
are the Calabacillo and strong Forastero 
kinds. Theobroma bicolor has been tried 
as a stock and has failed. Itis possible, 
if the known species of Theobruma could 
be brought together, that one or more 
might prove more hardy than Theobroma 
Cacao, and at the same time suitable as 
eeu on which to graft the commercial 

inds. 


It will, of course,‘ be more costly to 
plant a field of cacao with grafted than 
with seeding plants, but the advantage 
should rest later with the grafted 
plants. Nothing should be used for 
propagation but prolific, well-tried kinds, 
that have shown themselves resistant 
to the diseases now prevalent in cacao 
plantations. Some of the advantages 
that should be gained by this method 
may he stated below :— 


(1) A planter would be able to grow 
fields of plants of one selected strain, 
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the beans of which would all require just 
the same degree of fermentation. 


(2) It would be possible to propagate 
disease-resisting varieties. 


(3) Grafted plants, well cared for, 
should fruit earlier than seedlings, thus 
giving a quicker return on capital in- 
vested. 

(4) The return per acre should be in- 
creased by the selection of prolific types. 

(5) The effect of grafting may_ tend to 
dwart the plants. This would be an 
advantage in islands which suffer from 
much windy weather. 


(6) The growing of grafted selected 
cacao, combined with intensive cultiva- 
tion, would be the high-water mark of 
successful cacao cultivation. 


Over 200 grafted plants have been 
taken from two selected trees in the 
Botanic Station. Sixty have been planted 
inthe gardens, These will be carefully 
watched and the results recorded later. 
A number of these are the Alligator 
cacao (Theobroma pentagona) worked on 
Forastero stocks. 


On estates where the 
tion is being increased each year, the 
system mentioned above should be 
tried. It should bea recognized part of 
estate work to propagate, by grafting, 
the best strains of cacao. Botanle 
Stations cannot in this inscance supply 
large quantities of plants, because cacao 
plants in bamboo pots cannot be con- 
veyed long distances by road in islands 
like Dominica, without considerable ex- 
pense and probable injury to the plants. 
—Agricultural News. Vol. VII. No, 154, 
March 21, 1908. 


[Cacao is being more and more culti- 
vated in every tropical country, and 
ultimate victory will be to the one 
employing the most “scientific” methods 
of getting the lai gest crop of best quality 
at least cost, ED.) 


area of cultiva- 


COCOA FROM THE GOLD COAST. 


A number of samples of cocoa beans 
were forwarded to the Imperial Institute 
for examination by the Director of the 
Botanical and Agricultural Department 
of the Gold Coast Colony in August 1905. 


The collection of samples was stated 
to represent the product obtained in a 
series of experiments conducted ‘* in the 
preparation of cocoa grown in the Bota- 
nical Gardens at Aburi with a view to 
ascertaining the most satisfactory me- 
thod to adoptin preparing this product 
for market.” 

DESCRIPTION OF SAMPLES. 


Seven samples of cocoa beans were 
pect These were described as fol- 
Ows :— : 
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No. I Fermented 85 days Washed 

No. LVa a sina) A 

No. IVb 5 4°55 ,, Unwashed 

No. Va “6 65 ,, Washed 

No. Vb ” 65 ,, Unwashed 

No. Via A 75  ,, Washed 

No. VIb ws 73 4, Unwashed 
All seven samples consist mainly of 


medium-sized beans, but in several a 
number of small and shrivelled beans 
are included. The colours of the beans 
are on the whole poor, Nos. IVa, IVb, 
and I being the best in this respect. 
The husked cocoas, in all cases, show a 
faint purple tint and do not ‘“ break” 
readily, indicating that they are incom- 
pletely fermented. This is the case even 
with samples Nos. I and VI, which are 
described as having been fermented for 
85 and 7:5 days respectively. As re- 
gards the colour and ‘“ break” of the 
husked cocoas, Nos. [Va and IVb appear 
to be the best of the seven samples, in- 
spite of the fact that they were fer- 
mented for the shortest period (4'5 days). 
Nos. I, [Va and IVb contain a few mouldy 
beans, and the others a larger propor- 
tion, in one case nearly ten per cent. of 
partially perished beans. The flavour 
and aroma of all the samples are mild 
and rather poor when compared with 
those of good West Indian cocoas. 


CHEMICAL EXAMINATION. 
The samples were analysed in the 
Scientific and Technical Department of 
the Imperial Institute, and gave the 


results recorded in the following table. 
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The results of the chemical examina- 
tion show that the samples are satis- 
factory sofar as chemical composition 
is concerned. It is of interest to note 
that the analyses indicate that samples 
Nos. IVa and IVb _ in spite of their short 
period of fermentation have been more 
thoroughly termented than several of 
the others; thus the amount of husk in 
No. IVb, though unwashed, is only 8°0 
per cent., identical with that found in 
the washed twin sample IVa, indicating 
that in these two samples practically the 
whole of the pulpy saccharine matter 
originally adherent to the shell had been 
utilised in maintaining the fermentation, 
so that none was left to be removed by 
the subsequent washing. 


COMMERCIAL VALUATION OF SAMPLES.* 


Specimens of all seven cocoas were 
submitted in the first instance toa firm 
of manufacturing confectioners, who 
reported on them as follows :— 


“These samples are considerably better 
than ordinary West African cocoa; this 
however is not saying much, as this is 
the lowest grade of cocoa excepting 
Hayti for which there is any consider- 
able market. 


“The writer prefers the flavour of the 
unwashed samples in each case. He 
would say that sample IVb is very 
similar to amild Grenada, whilst samples 
Vb and Vib have more of the Trinidad 
quality. Some of the samples show 
signs of mould, which of course detracts 
from their value,” 


This firm also offered the following 
general remarks with regard to the con- 
dition of the West African cocoa trade. 


“The bulk of the cocoa which comes 
over to the European market from West 
Africa has received hardly any ferment- 
ation at all. The pods are simply opened 
and the beans dried without any attempt 
at proper fermentation, In our opinion 
no amount of grading of this kind of 
cocoa would materially improve the 
price. On the other hand, if the cocoa 
is properly prepared, as is donein the 
Portuguese island of San Thome and in 
the British islaud of Grenada, a superior 
quality of cocoa would be obtained, and 
if fermentation is done regularly the 
quality will be uniform,” 


Samples of the cocoa were also sub- 
mitted to a firm of brokers in London 
for valuation. They reported on them as 


* Since these valuations were made prices of 
cocoa beans have risen very considerably, so that 
the figures quoted are only of value for comparison 
with prices obtainable for standard varieties at the 
same time, viz. medium Ceylonat 46s. to 53s. and 
St. Thomé at 50s, to 53s. per cwt. 
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Sample No. 1.—Bold, colory reddish, 
even but dark ‘break’; worth about 
50s. to 51s. per cwt. 


Sample No. [Va.—Pale reddish, fairly 
good ‘break’; worth about 50s. per ewt. 

Sample No. IVb.—Pale reddish, appa- 
rently washed, part lean and small; 
worth about 49s. per ewt. 


Sample No. Va.—Dull reddish, fair 
‘break’; worth about 49s. per ewt. 
Sample No. Vb.—Very dull, 
‘break’; worth about 47s. per cwt. 
Sample No. Vla.—Very dark, dull 
‘break’; worth about 48s. per cwt. 
Sample No. VIb.—Very grey and 


coated, but fair ‘break’; worth about 
48s. per cwt. 


dark 


**During the past few months (2.e, late 
in 1905) prices of almost all descriptions 
of cocoa have favoured buyers, owing to 
large crops of Trinidad, Bahia and 
African sorts, and present values are 
moderate. Cocoa cured and prepared as 
samples represent would attract atten- 
tion and compete with St. Thomé and 
West Indian kinds and would fetch good 
prices here.” 


As most of the West African eccoa 
which reaches this country is imported 
via Liverpool, it was considered advis- 
able to have the samples valued also by 
a firm of brokers in Liverpool. This firm 
reported as follows :— 


Samples Nos. Va, Vb and IVb we con- 
sider good cocoas, the value of which 
to-day would be 42s. to 48s. per ecwt. ex- 
quay Liverpool, usual terms. 


‘<The other four samples contain defec- 
tive beans and are therefore not quite 
the same value as the first three. They 
would probably realise 40s. to 41s. per 
ewt., usual terms. The ‘usual terms’ 
means landing expenses, and less 23 per 
cent. discount, merchants’ and brokers’ 
commission, ete., all to be paid by im- 
porter.” 


GENERAL CONCLUSIONS AND RECOM- 
MENDATIONS, © 


The foregoing results show that these 
samples of cocoa appear to be superior 
to the ordinary West African cocoa now 
imported into this country, and that if 
cocoa similar to the present set of 
samples could be regularly exported it 
would probably secure better prices than 
are now generally obtainable for the 
West African product. : 


These preliminary experiments in the 
improvement of cocoa may therefore be 
regarded as having given promising 
results, and it is desirable that they 
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should be continued. Judging from the 
results of the present examination, it 
would seem that future progress may 
probably best be made by devoting atten- 
tion to the mode in which the fermenta- 
tion is carried out, since on this the 
flavour, aroma and colour of the product 
will principally depend. 


The information contained in the fore- 
going report was communicated to the 
authorities in the Gold Coast Colony, 
and it was suggested that small consign- 
meuts of the best quality of cocoa pro- 
duced by different planters should be 
sent to the United Kingdom for sale, in 
order to obtain trustworthy information 
regarding the value of the better grades 
of Gold Coast cocoa in the open market. 

This suggestion was approved by the 
Governor of the Gold Coast. and subse- 
quently information was received that 
ithad been decided to ship 20 tons of 
cocoa, selected by the Director of Agri- 
culture, and consisting of ‘‘ one ton lots,” 
from 20 different farmers, for sale in this 
country. It was arranged by the Im- 
perial Institute that these consignments 
of cocoa should be sold at public auction 
in Liverpool. 


The first consignment, consisting of 
114 bags ex ‘‘ Nigeria,” was received by 
the brokers on the 19th January 1907. 

Thebrokers withdrew samples of the 
different lots included in this consign- 
ment and furnished the following report 
regarding them :— 


No. 1.—20 bags. Bright, clean beans 
of fair size but not sufficiently fer- 
mented ; very saleable quality, worth 
67s. to 68s. per cwt. 


No. 2.—20 bags. bright, clean and 
sound beans of fair size but only partly 
fermented ; very saleable quality, value 
68s. per cwt. 


No. 3,—19 bags. Bright sound beans, 
on the whole fairly well fermented but 
containing some percentage of unfer- 
mented beans mixed with small beans; 


very saleable quality, value 68s. to 69s. 
per cwt. 


No. 4.—15 bags. Large beans of good 
quality and well fermented. The most 
desirable lot ; very saleable, value 73s. to 
75s. per cwt. 


No. 5.—18 bags. Sound beans of fair 

quality but mostly unfermented and 

‘mixed with small beans; saleable, value 
about 66s. per cwt. 


No. 6.—9 bags. Bright beans of fair 
quality but mixed with small and defec- 
tive beans; value about 64s, per cwt. 
saleable, 
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No. 7.—7 bags. Beans of moderate 
quality and fair size; distinct traces of 
mouldy beans; value about 63s. per cwt. 

“No, 8.—l1l bags. Fair quality mostly 
unfermented beans mixed with small 
and thin beans; value about 65s. per 
cwt.” 


The whole of this consignment was 
sold at an average price of 68s. per ewt. 


Allthe parcels were saleable cocoas, 
but No, 4 was specially commended as 
representing the standard of quality 
which should b2 aimed at. Such cocoa 
would compete with the better kinds, 
such as St. Thomé, whereas if only 
slightly below this in quality, the price 
realised would be from 5s. to 7s. 6d. per 
ewt. lower. 


The second portionof the consignment 
consisted of 60 bags ex ‘* Akabo” which 
were received at Liverpool on 2nd Feb- 
ruray 1907. The following opinions of 
the different lots were supplied by the 
brokers previous to the sale:— 


VI.—5 bags. Good, fair beans of 
good size mixed with slatey beans, 
Value about 68s, per cwt. 


V.—7 bags. Fair quality with samll 
and defective beans. Value about 67s. 
per cwt. 


VI.—12 bags. Fair quality but smal] 
and unfermented. Value about 6 7s.per 
ewt. 


VIL.—138 bags. Fair qualit » Mixed 
wath smalliand lean boas! Wales abort 
Se 


_ VIII.—9 bags. Fair ualitv, mixed 
with small and dtrectine caus Vale 
about 67s. per cwt. 


IX.—14 bags. Moderate qualit , ver 
small, badly cured, and mie ath di 
fective beans. Value about 65s. per cwt. 

The lots were sold separately and 
realised the following prices in bond. 


IV.—70s. per ewt. 


V.—68s. VIII,—65s, 
VI.—67s. 1X.—65s, 4, ,, 


The brokers stated that they were 
rather surprised at the high price realis- 
ed by one or two of the lots, which went 
to aContinental buyer. 


Samples of the different lots were 
supplied to several English manufactur- 
ers, and in certain cases criticisms and 
valuations were obtained, which may 
be quoted. 


_ One firm stated they could not report 
favourably upon the cocoa, since none 
of the lots would rank as average good 
Grenada estate cocoa. They added that 
lower grades of cocoa, like the present 


V1I.—69s. per ewt 
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consignments, are often keenly bid for 
by makers of common chocolate, and 
realise prices which, in their opinion, 
are much higher than the quality justi- 
fies. They prefer not to buy such 
cocoas themselves, so long as good estate 
cocoa can be obtained at a reasonable 
price. In their opinion Nos. 2, 3, 4, (ex 
‘“‘Nigeria”) and No. IV (ex ‘ Akabo”’) 
appeared to be the best samples, at the 
same time they considered that better 
cultivation and more experience in fer- 
menting the beans would lead to consi- 
derable improvement in the quality of 
the cocoa. 

A second firm of manufacturers classi- 


fied the cocoas, as regards commercial 
value, in five divisionsas follows :— 


A. rt Nos. 4and IV. 
B. 5 Oy Totersst tails 
C. 3 Py GA Bat 
D. 9 39/40, Satu Var, Mees 
VII, VIII, and IX. 
E. Fe es Or 
The Arabic numbers represent the 


samples ex ‘‘ Nigeria”, the Roman 


those ex ‘* Akabo.” 

They stated that samples 4 and IV 
alone appeared to have had any effect- 
ive fermenation, and that evenin these 
samples it is not quite regular. 


CONCLUSIONS. 

For comparision with the prices ob- 
tained for these Gold Coast cocoas the 
following particulars may be quoted re- 
garding the current rates for cocoa in 
Liverpool and London at the time of 
the sales :— 


LIVERPOOL MARKET, JANUARY 238, 1907. 


Per ewt. 
San Thomé 73s. to 75s. 
African 62s. to 70s. 


JANUARY 280. 


San Thome 69s. to 72s 


African he 60s. to 69s" 
FEBRUARY 6. 

San Thomé 80s. to 84s. 

African : 60s. to 69s. 


LONDON MARKET, JANUARY 28, 1907. 


Ceylon Plantation: special 
marks 76s. to 95s. 
39 99 red to 
good 76s. ,, 86s. 
sk Native estate, 
ordinary tored 65s. ,, 77s. 
Java and 
Celebes Smalltogoodred 60s. ,, 95s. 
een — 
an Thome = - 
CAneraane \Grey to colory 78s. ,, 808. 
Accra Fair reddish 63s. ,, 75s. 
Congo Red to colory 70s. 5, ae 
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A comparison of the brokers’ valua- 
tions of the eight lots ex ‘ Nigeria” 
with the Liverpool prices of the same 
date shows that one sample, No. 4, was 
considered to be superior to the, best 
West African cocoa then offered on the 
market. Three other samples Nos. 1,2, 
and 8, were valued at a little below the 
top market price, viz. at 66s. to 69s. per 
ewt., whilst the other four lots were 
valued at from 63s. to 66s. per ewt. at a 
time when 60s. was the lowest market 
quotation for West African cocoa, 


Sample No.4 of this consignment was 
of very good quality and was commend- 
ed by the manufacturing firms consulted. 
There is no doubt that if cocoa of this. 
quality can be regularly prepared in 
the Gold Coast it will realise very good 
prices in the market. 


The six lots ex ‘‘Akabo” realised from 65s 
to 70s. per ewt. compared with the mar- 
ket price of 60s, to 69s. per ewt. Only one 
sample, No. IV, realised 70s. per cwt., 
but three others, Nos. V, VI and VII. 
fetched, 68s., 67s. and 69s. per cwt. 
repectively whilst the other two sold at 
65s. per cwt. 


The principal defect of these Gold . 
Coast cocoas as a whole is insufficient 
fermentation, which considerably re- 
duces their market value in comparison 
with other varieties. If the preparation 
of the cocoa could be improved in this 
respect, much better prices would be 
realised. In addition, the presence of 
small and mouldy beans in many of 
the samples also reduces theix quality 
and value. The occurrence of a consi- 
derable proportion of small beans; is 
no doubt due to defective methods of 
cultivation, whilst the devolopment of 
mould in some of the cocoas may be 
attributed to insufficient drying after 
fermentation. Considerable improve- 
ment could be effected in all these 
directions, with the result that the 
quality of the cocoa would be greatly 
enhanaged. The native farmers should 
be encourged to produce cocoa similar 
to sample No. 4ex ‘ Nigeria.”—[Bulle- 
fs oF, the Imperial Institute. VOl. V. 

o. 4. 


THE TRANSPORT OF SEED CACAO. 


Professor de Wildeman, of the Botani- 
cal Gardens at Brussels, in his ‘‘ Plantes 
Tropicales de Grande Culture,” speaking 
of the transport of green cacao beans 
from one centre to another for planting 
purposes, recommends that they be 
sent in the pods. ‘The best way to 
protect the pods,” he writes on p. 168, 
‘‘and to preserve the vitality of the 


[May 1908, 


May 1908.) 


seeds for a period of at least two months 
is by using paraffin, giving them a coat- 
ing of at least 2 mm. thick (1 mm.=03937 
in.) But to be successful one must go to 
work very carefully. Having cut the 
pod off the tree, it should be left in the 
open for two or three days, so that the 
outside of the husk, to the depth of at 
least 2mm., should become pretty well 
dry. Having done so, all that is needed 
is to plunge the pod into the paraffin, 
heated (liquéfiée) to 60°C. The paraffin in 
cooling will become solidified. If this, 
the first coat, does not seem sufficient, a 
second can be applied with the fingers. 
If care is not taken todry the pod before 
applying the paraffin, it wiil blister and 
peel and come off, and fermentation set 
in, or parasites attack the pod. Betore 
despatch each pod must be packed 
separately ina sheet of paper.’—Tropi- 
cal Life, Vol. 1V. No. 8, March, 1908. 


THE SAGO PALM. 


A new arrival in British Guiana in- 
quiring how it is that such a favoured 
land as this, bothin soil and in climate, 
only exports sugar and rum as agri- 
eultural products worthy of mention, 
though rice has within the last twelve 
months figured largely in the same list, 
and imports every day food requirements 
such as groundnuts, potatoes, butter 
and indeed many other things easily 
grown locally, is told in Georgetown 
that the farmer is too lazy, he only 
grows sufficient for his own consumption. 
Not satisfied with this reply the inquirer 
goes out into the country and interro- 
gates the farmer, questioning him as 
to why he does not grow this or that; 
the reply nine times out of ten is that 
he is quite willing to do so, but has not 
the capital necessary to drain and im- 
prove his land in order to ensure remun- 
erative crops. It is obvious even to a 
casual observer that but little can be 
done in this ‘‘land of water,” one might 
say, without drainage and _ thorough 
drainage, Thestranger concludes that 
both statements contain much truth but 
that the farmer might perhaps more 
correctly be termed unenterprising 
rather than lazy and that the opportuni- 
ties afforded by the favourable natural 
conditions existing in this country offer 
exceptional iuducements to energetic 
colonists to develop other industries and 
swell the list of our exports. It would 
be well for the farmer to realize that 
though he may not have means to put 
a large area under thorough drainage at 
once, it is no reason for him to sit down 
and repine; he should remember that a 
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little accomplished each day by his own 
labour would soon amount to a consider- 
able patch, and realizing this he should 
never be idle while daylight lasts. How- 
ever something can always be done and 
it will be the endeavour of this article to 
point out to our farmers one thing which 
can be done without any expenditure of 
either capital or labour, and which will 
give a return in vegetable food more 
rich and less variable in its produce than 
even rice, which industry it is pleasing to 
see is taking such a hold on our farmers. 
Our subject is the Sago Palm. 


DESCRIPTION. 


There are four well-marked varieties 
of this palm which, with the exception of 
one, is the smallest, of its species, rarely 
exceeding 30 feet in height ; on the other 
hand its stem is one of the thickest. 
Two only of these varieties need be men- 
tioned here, the Metroxylon Rumphii 
and Metroxylon laeve, the former being 
spiny and the more productive, the 
latter smooth. In the early period of its 
growth, and before the stem has formed, 
this palm (M@. Rumphu) appears like a 
cluster of so many shoots, and until the 
stem has obtained a height of 5 or 6 feet 
it is covered with sharp spines, which 
afford it protection from the attacks of 
the wild hog and other animals. When 
from the strength aad maturity of the 
wood this protection is no longer neces- 
sary the spines drop off. Before the 
tree has attained full growth, and pre- 
vious to the formation of fruit, the stem 
consists of a thin hard wall, about two 
inches thick, and of an enormous volume 
of aspongy medullary substance. This 
substance is the edible farina, from 
which the inhabitants of the lands 
where it grows make their bread. Sago 
meal is eaten by the natives in the form 
of porridge, and also in the shape of bis- 
cuits two inches long, two broad and 
half an inch thick, analogous to local 
cassava bread, and which will keep for a 
long time. It is cooked by simply dip- 
ping the cake in warn water, which 
softens it ;itis also made into soup. An 
old writer gives this description of ob- 
taining the meal from the palm, ‘‘ Meal 
is produced out of the said tree thus :— 
They be mighty huge trees and when 
they are cut with an axe to the ground, 
there cometh out of the stock a certain 
liquid like unto gum, which they take 
and put into bags made of leaves, laying 
them for fifteen days inthe sun and at 
the end of those fifteen days when the 
liquor is thoroughly parched it becometh 
meal. Then they steep it first in sea- 
water, washing it afterwards in fresh 
water and soit is made very good and 
savoury paste whereof they make either 
meal or bread as they think good,” 
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PROPAGATION. 


The sago palm may be propagated 
from seed which varies considerably in 
size from an almond up to a _hen’s egg; 
it may also be propagated, and far 
more rapidly, by planting the young 
shoots, which the growing tree throws 
out in all directions. 


Sol. 


The most suitable soil is a wet allu- 
vial deposit, marsh or bog composed of 
decayed vegetable matter near the sea 
and undrained, with stiffish stuff under- 
neath. How closely this requirement 
is answered by the lands of British 
Gniana it is unnecessary to emphasize. 
Rumphius, after whom the variety first 
mentioned is named, says:—*‘ The tree 
grows best in miry or watery soil, 
where men sink to the knees in mud. 
It will grow in gravelly soil, if only it is 
charged with moisture and hence no 
plantation of the Sago Palm will thrive 
where there are not ove or more rive- 
lets of water. A bog knee-deep is conse- 
quently the best site for a sago planta- 
tion. 


CULTIVATION. 


It is considered advisable to plant not 
closer than 10 feet apart or 435 trees 
to the acre, although in the immense 
forest in which it grows many large 
stems are not more than 6 feet apart. 
After this it requires no further atten- 
tion, unless the variety Metroxylon laeve 
is being raised when it will need to be 
protected from the ravages of animals, 
the spiny variety being self-protecting. 
When a plantation arrives at maturity 
the natural mode of growth secures a 
constant succession ot new plants from 
the time those first planted have begun 
to extend their roots, and the succession 
can be regulated by the knife in any 
way the planter desires. 


HARVEST. 


There is no fixed season for extracting 
the pith which is taken as individual 
trees ripen, which much depends on the 
soil; experience will teach the proper 
time to harvest a tree. Generally this 
is indicated by fructification, but may 
also be tested by boring a hole and test- 
ing asmall quantity of extracted pith. 
If atree isnot harvested it gradually 
dries up inside and becomes hollow and 
dies. When the pith is ascertained to be 
ripe the tree is cut down near the roots 
and the trunk divided into 6or7 feet 
lengths each of which is split open and 
the medullary substance extracted. In 
Borneo the tree ripens in about 8 years 
but somewhat longer might be taken for 
average. The tree grows so easily that 
in many places it is planted for orna- 
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mental purposes. The rate of produc- 
tion is nothing short of astounding and 
the following outputis recorded in the 
‘‘Journal of the Indian Archipelago” ; 
“Three trees yield more food than an 
acre of wheat ard six times more than 
an acre of potatoes. An acre of sago 
cut down at one harvest will yield 5,220 
bushels, as much as 163 acres of wheat, 
so that according as 7 or 15 years is 
allowed for the growth of the palm, an 
acre of sagois equal to an annual pro- 
duction of 23 to 80 acres of wheat.” 


FRUIT. 
Apart from the pith the fruit 
forms an abundant and _ nourishing 


diet, a basket of fruit will support 
7 persons for a week and a good tree 
will produce 30 baskets at acrop, The 
fruit keeps well under water. 


PREPARATION. 


When the pithhas been extracted as 
described it isat once reduced to powder 
with an_instrument of bamboo or hard- 
wood. The process of separating the 
farina from the accompanying bran and 
filaments is simple and obvious, and 
consists merely in mixing the powdered 
pith with water and passing the water 
charged with farina through a sieve at 
one end of a trough in which the mixture 
is made. This water is again passed 
through a second vessel when the farina 
settles down tothe bottom. and after 
two or three more washings is fit for 
use and will keep without further pre- 
paration for a month. But for export 
the finest meal is mixed with water and 
the paste rubbed into small grains of 
the shape and size of coriander seeds, 
and is then termed Pearl Sago. 


Several young palms may be seen 
growing in the Botanical Gardens, having 
made excellent growth since they were 
planted two years ago. The spiny 
variety appears more energetic than the 
smooth one, these trees being already 8 
feet high, quite two feet higher than 
the smooth kind; all look the picture of 
health, though they might have done 
even better had they been set out in 
some of our swamp lands rather than in 
the drained soils of the Gardens, 


PEARL SAGO. 


This article will conclude with a des- 
cription of the only remaining step, the 
manutacture of the Pearl Sago, ‘thus 
showing that the whole process from 
planting out to exporting the finished 
article is of the simplest nature, in fact 
the manufacture of Pearl Sago is entirely 
jn the hands of Chinese. 


_ The tampins or leaf bags of sago hav- 
ing been dried as described are placed 


May 1908.) 


in heaps in a shed and opened, the 
contents being cast on an inclined plane 
12 feet square, surrounded by arim 2 


inches high and there the sago now 
massed together is broken up. The 
first process to which it is subjected 


is a thorough washing without which it 
would remain impure and coloured. 
For this purpose strong tubs are em- 
ployed 12 inches deep, 40 inches dia- 
meter at the top and 86inches or more at 
the bottom, bound by hoops. A coarse 
cloth is fastened over the tub slack 
enough to act asa strainer, the moist 
sago poured into this strainer is broken 
up by hand, and agitated until all its 
fine particles pass through the cloth, 
descend tothe bottom of the tub, the 
residue is thrown aside. Considerable 
rapidity is acquired after practice, The 
sago is next stirred for about an hour, 
after which it isleft to stand for 12 
hours when the water is ladled out, 
and the sago, which fills about half the 
tub is removed to undergo the last 
purifying process which precedes the 
eranulation. This is performed in a 
simple manner, being an adaptation of 
the mineral sluice box. Two tubs are 
placed at a distance of 10 or 12 feet 
from each other, and connected with 
troughs raised by a framework above 
them. These troughs are about ten 
inches deep, 14 inches broad at the top 
and llinchesat the bottom, one end 
being closed and the other open, fitted 
with grooves in the sides and bottom 
into which fit ripples 2 inch thick. The 
end of apiece of cloth, the breadth of 
the trough, being placed over the 
groove at the bottom, the shortest of 
the sticks is pressed down upon it, and 
the cloth thus fastened, is made to 
hang down over theend of the trough 
into the tub below. The tub at the after- 
end now receives the sago to about 
two-thirds of its depth, when it is fill- 
ed upnearly to the top with water. 
The sago is now stirred until the water 
attains a milky appearance, when it is 
poured into the trough. To prevent it 
falling abruptly an inclined piece of 
wood, 8 inches broad, is fixed across the 
trough so as to leave only a narrow slit 
between it and the endof the trough. 
The water poured on this descends into 
the trough and slowly flowing to the 
other end deposits a portion of the sago 
in its progress. The suspended cloth 
becoming saturated, serves at Once to 
maintain and equalize the overflow of 
the water into the tub below. When 
the water is poured in the first waves 
advance rapidly and carry away much 
of the sagu but those that succeed de- 
posit the greater part of their more solid 
contents transporting into the tub only 
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the lighter fibrous particles which it is 
the object of this operation to separate 
fromthe farina, and by the time the 
operation has been repeated at another 
trough the water flowing down the cloth 
in the first has lost its whiteness. The 
process is continued until the deposit 
rises neavly to the level of the stick, 
when the sago next to it, which gener- 
ally contains some impure sediment, is 
taken upin the fingers or thrown into 
the tub. The second is now fixed above 
the first, afold of the cloth being inter- 
posed between them to prevent any 
liquid sago escaping through the seam, 
and the operation goes on as before. 
When the milk in the upper tub begins 
to grow shallow it is again filled up 
with water and more sago stirred up and 
mixed withit, During the interval and 
at other more prolonged interruptions, 
the water in the troughs has had time 
to deposit all its contents, the last being 
a fine fibrous matter, which if not run 
over would leave a thin yellow layer. 
The surface is therefore washed with 
the hand until this layer is effaced aud 
held in suspension. When the troughs 
have gradually been filled up in this 
manner described, by a succession of 
deposits,and the wall built up to the 
top by the last stick the sago is left to 
consolidate for 12 or 14 hours. The 
fecula which passes out of the troughs in 
the current is afterwards thrown into 
one of the tubs, whose contents are to 
be washed and deposited in their turn, 
and some of it may pass through the 
process many times before it sinks into 
the trough. In order to give it the de- 
gree of dryness required it is exposed for 
one day inthe sun in lumps one cubic 
foot in size which are placed on tables 
standing in the open air. Large mats 
are kept in readiness to cover it if rain 
falls. Itis next taken into a large shed 
and again pulverised after which it is 
passed through a sieve 30 inches by 20 
inches of which the bottom is formed 
of parallel fibres from the stem of the 
coconut palm leaf kept in their position 
by strings which cross them at distances 
of about two inches. The lumps which 
do not piss through are thrown back on 
the heap. The next step is the pearling. 
The sifted sago is placed in a cloth, of 
which the ends are tied toa long stick, 
and that is kept expanded in a bag 
shape by a short eross stick, A hori- 
zontal vibrating motion is given to this, 
the whole mass being kept in constant 
agitation and every part successively 
driven along the sides of the bag. This 
lasts for about a minute, when the now 
granular sagois again passed througha 
sieve similar to the preceding one, but 
the smaller grains which pass through 
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are the rejected ones. Those that 
remain are transferred to a _ circular 
sieve, of which the bottom is formed of 
fine strips of bamboo crossing each other. 
The grains which pass through the 
square holes thus formed are the pearl 
sago of commerce in the unroasted state, 
those which are too large are treated 
again. The roasting takes place in a 
row of iron pans, each about 23; feet in 
diameter, which are built into a plat- 
form of masonary about 15 feet long and 
4 feet in breadth covered with fiat tiles. 
The pans rest in an inclined position, 
partly against the back of the platform 
which rises about a foot above the level, 
and partly on a small prop of brick 
work on the right side, an off-shoot from 
the wall. Into the top of this prop a 
plate is sunk in which a cloth saturated 
with water is kept. Behind each pan 
is an open furnace mouth, and a man 
constantly attends the fires to maintain 
a moderate heat. The pan _ being 
gently rubbed with the cloth, a man 
who sits in front of it on a low stool on 
on the platform pours into it a quantity 
of granular sago. This he slowly stirs 
for a short time with a wooden imple- 
ment having a sharp curved edge. More 
sago is poured in and as it hardens, he 
uses the implement more freely. After 
about three minutes roasting it is 
removed to a table and passed through 
around sieve. The grains that adhere 
to each other are thrown aside and 
those that pass through form a smoking 
heap, which is allowed to lie undis- 
turbed for about 12 hours. The grains 
are about the same size as they were 
before roasting and retain wholly or 
partially their white and mealy appear- 
ance, but the greater part have become 
translucent and glutinous, and all have 
acquired a certain degree of toughness, 
although still soft. The final process is 
another roasting, which renders them 
hard and tough and greatly reduces 
their size. 


This forms the Pearl Sago of commerce. 
Considering how easily this palm is 
grown, its immense yield and the simpli- 
city of preparing the crop for market, 
it is hoped that some of our farmers will 
substitute such a remunerative tree for 
manicole in the undrained portions of 
their grants.—Journal of the Board of 
moe uiiune of British Guiana, Vol. I 

o. 8. 


[The Sago palm grows freely at Pera- 
deniya, and of course is a great staple of 
cultivationin Malaya. We have rarely, 
however, been able to persuade anyone 
even to try it in Ceylon.—ED. | 
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CULTIVATION OF GROUNDNUT: 
IN THE KAVALAPARA HOME FARM. 


The following cultural details of ground- 
nut obtained from the Superintendent, 
Kavalapara Home Farm, Malabar, by 
the Director of Agriculture, are printed 
for general information :— 


Soit.—The land selected was in field 
No. 15 which is an ordinary rain-fed dry 
land, loamy in nature mixed with gravel, 
which is generally cultivated by the 
ryots with modan or hill paddy. This 
land was cultivated last year with chama 
for the first crop and black gram for the 
second crop, 


2. METHOD oF CULTIVATION.—Soon 
after the mango showers in last April, 
land measuring 57 cents* in extent was 
ploughed twice. <A _ fortnight after- 
wards it was again ploughed twice and 
on 28th May it was ploughed twice for 
the third time, thus giving six plough- 
ings in all, and the soil has thus been 
reduced to a fine tilth. All weeds and 
dried vegetation were picked up. On 
the 29th of May 1907 the land thus pre- 
pared was ridged up with the double- 
mould board wooden ridge-plough 18’ 
apart between the rows, and good 
groundnut seeds shelled three days 
previously were dibbled along the top 
of the ridges 8” to 10” apart in the rows. 
The ridge-plough was found to be a very 
useful implement, since one pair of 
buffaloes and a cooly were able to ridge 
up 57 cents in half a day with it. 


3. SEED.—The seed used was the local 
Mauritius variety of groundnut grown 
on the farm, trom seed obtained from 
Palur Experimental station last year. 
Thirty Madras measures of pods were 
shelled, yielding 74 measures of good 
seeds and this was dibbled in the 57 
cents of land referred to above. Thus 
the seed was sown atthe rate of 13,% 
measures per acre. The quantity of 
seed required per acre as per Madras 
Agricultural Bulletin No. 28 of 1893 is 
27 Madras measures and this is for sow- 
ing iu plough furrows, 


4. MANuRE.—No manure was used on 
the farm this year for the crop. 


5. INTERCULTURING AND WEEDING.— 
The crop was weeded and hand-hoed 
once a month after sowing. While 
hoeing, the soil on the sides of the ridges 
was loosened and earth from the bed of 
the furrows put on to the sides of the 


* An acre in India is divided into cents, instead 
of the complex rood, eto, —Eb. 
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ridges, thereby thickening the ridges. 
A second hoeing could not be done on 
account of heavy rains ,as the soil, if 
hand-hoed in the rains, instead of being 
loosened would be compressed and 
hardened. 


6. PRoGRESS OF THE Crop.—Thirty- 
five days after sowing, flowers began to 
appear here and there. By the end of 
October the kernels began to shake 
within the pods. The crop branched 
freely and had a fairly vigorous growth. 
By two months the crop covered the 
ground. The central erect top-shoots of 
vines were nipped to stimulate lateral 
branching. Pods began to form freely 
under the ground after three months. 


7, DISEASE.—No disease of any kind 
appeared on the crop during its growth. 


8. Harvest. —The crop was harvested 
on 29th October 1907 five months after 
the date of sowing. The ridges were 
loosened with the digging forks and the 
coolies that followed pulled up the 
plants, while a third batch of coolies 
picked up all the pods that were found 
lying loose in the ground. After the 
crop had been harvested in this manner, 
the land was ploughed once and the 
coolies once more picked up the pods 
that were found on the surface. The 
haulms with pods were carried to the 
farm premises and there the pods were 
separated by hand-picking from the 
vines. 


Had the haulms been collected sepa- 
rately before the crop was harvested, as 
is generally done in South Arcot, the 
pods would have been detached and loose 
and the work of picking these loose pods 
from the ground would have been more 
tedious and expensive than pulling out 
the entire plants with pods. 


9. OUTTURN.—The crop on the farm 
this season was grown on 57 cents 
and it yielded 576 Madras measures of 
pods weighing 828 lb. and the haulms 
yielded fodder equal to 15 days’ supply 
of paddy straw for the farm cattle 
or about 1,500 sheaves of paddy straw. 
The farm cattle ate the haulms most 
greedily. 


10. MinLIne.—Seventy-two Madras 
measures of pods were dried well in 
the sun and shelled by treading under 
foot and yielded 24 Madras measures 
of kernel weighing 60 lb. This was 
thoroughly dried in the sun and 20 
Madras measures of the kernel weigh- 
ing 50lb. was put into the local rotary 
pestle-and-mortar pattern of wooden 
gingelly oilmill. As the exact quanti- 
ty of water to be added was not 
known some difficulty was experienced 
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while milling and itretarded the process 
to acertain extent. Cold water was 
added at different times amounting in 
all to 14 Madras measures. The total 
outturn of oil obtained was 6 Madras 
measures weighing 22lb. and 13 Madras 
measures of cake weighing 29lb. This 
cake is found to be readily eaten by the 
farm cattle. There are no wholesale 
dealers in groundnut oil in this place, 
while there are numerous retail dealers 
who sell this oil under the name of 
‘“* Hrode or Eastern oil” at 12 annas-15 
annas ver Madras measure. 


1I, The following table shows the 
quantity of seed required and the out- 
turn of pods, kernels, oil, cake, ete., by 
bulk as well as by weight per acre eal- 
culated with reference to the actual 
outturn obtained on the farm and des- 
cribed above :— 


Seed Outturn per acre. 
required 
per acre. Pods, Kernels. Oil. Cake. Haulms 
(fodder 
By bulk in 
Madras 
measures. 13 I,O1L 337 10k 219 2,631 
(sheaves 
By weight 
in lb. nm =0,453' "| 843 371 489 te 
12. Prices.—At Palghaut the pods 


are sold at 8 years local parah which is 
equal to about 8} Madras measures, the 
oilat Rs.3 for 6 edagalies or 4 Madras 
measures and the cake at 8 annas for 25 
lb. or local one tulam. 


13. The cost of production for 57 cents 
on the farm and that per acre calculated 
with reference to it are given below :— 


For 57 cents 
Six ploughings an 2 
Picking weed, etc., before 
sowing, 4 coolies 0 
Ridging = 0 
Thirty Madras measures 
of seed pods sae 2 
Dibbling, 12 coolies 1 
Weeding and hand-hoeing 
once, 11 coolies, A 1 
Harvesting, 72 coolies 6 


eee 
° 


NO NK NO 
On SO oO GH 


= 


Total ... 14°06 


Per acre Rs. A. P. 
Six ploughings es De 9 
Picking weeds, etc., before 
sowing, 7 coolies 3 0 10 6 
Ridging a a On aes 
Fifty-three Madras measures 
of seed pods. _... Fh oe Lovee 
Dibbling, 21 coolies Ps 1 iti sip 17h 
Weeding and hand-hoeing 
once, 19 coolies : 1 1211 
Harvesting, 126 coolies 11 18 6 
Total 24 9 10 
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14. The value of the actual outturn on 
the farm and the corresponding value 
per acre are given below :— 

Actual outturn Value Calculated Value 


from 57 cents. 


Value of pods Rs. A. P. Outturn, Rs. A. P 


at 20 Madras 

measures for 

Rs. 1-8-0 576 Madras 

measures. 41 3 2 1,011 Madras 
measures. 75 13 2 

Haulms at Equivalent 

RS. 5 per to 1,500 

1000 sheaves sheaves of 

of paddy paddy 


© straw. straw. 7 8 0 25631 (sheaves) 13 26 


88 15 8 


15. Ifthe oil were extracted and the 
oil and cake valued separately at the 
current market selling rate quoted in 
paragraph 138 above, a more favourable 
valuation of the outturn could be made 
from the cultivator’s standpoint. 


H. EK. HOUGHTON, 
P, RAJARATNA Mudaliar, 
Honorary Secretaries. 


Total 48 11 2 


EXPERIMENTS WITH RICE. 

The following account of the _ experi- 
ments with rice carried on under the 
control of the Director of the Depart- 
ment of Science and Agriculture at the 
Experimental Fields of the Botanic 
Gardens is printed from the Report al- 
ready referred to under ‘‘Sugar-cane 
Experiments.” 


VARIETIES UNDER EXPERIMENTS. 


In April 1906, seventy-nine different 
varieties of rice were sown on the _ seed- 
beds at the Experimental Fields. Among 
these were included the ordinary Creole 
rice, the Berbice Creole rice, Carolina 
Golden Grain, Japan rice, Honduras rice 
and Carolina rice, forty-two Ceylon 
varieties and twenty-two varieties 
received from Dr. Van Hall, the Royal 
Commissioner of Agriculture for the 
Dutch West Indies. Of the varieties 
sown thirty-seven were Upland, Hill or 
dry rice, the remainder being Lowland 
or wet rice. 


MANURIAL EXPERIMENTS WITH 
PHOSPHATES. 


The rice-beds were prepared and 
manured in May, themanures used being 
slag-phosphates, super-phosphate of lime 
and the so-called ‘“ Basic super-phos- 
phate of lime,” a super-phosphate neutra- 
lised by addition of lime in accordance 
with a suggestion of Mr. John Hughes, 
F. JI. C., ete., Chemist to the Ceylon 
Planters’ Association. The experiments 
were arranged so as to allow of a com- 
parison of the increases, if any, due to 
these various phosphatic manurings. 


ae 


The first-metioned was applied at the 
rate of 6 ewts, to the acre, the two latter 
at the rate of 4 ecwts. per acre 


The tranfer of the young rice-plants 
from the seed-beds to the Experimental 
Fields was commenced in the first week 
of June and completed by the 20th. 


The varieties were practically all in 
earin August whilst the Japan dwarf 
rice ripened during that month and was 
reaped on the 29th. A commencement 
was made of the general reaping in the 
second week of September and this was 
completed in the first week of October. 


In January, 1907, a clearance was com- 
menced for an extension of the rice- 
field. After the land was cleared it was 
fenced with barbed wire so that the 
whole of the experimental rice-field is 
now surrounded by a ring-fence. 

In February the irrigation system was 
re-modelled so that the water for this 
field is now obtained independently of 
the wide trench in the Avenue of the 
Botanic Gardens, thus preventing wast- 
age. Bythe end of March all the beds 
in the extension which areto be used 


for rice-experiments were ready for this . 


purpose. They were forked and prepared 
for actual planting early in May. 

The seed-beds were sown on April 17, 
and the young plants were transferred 
to the experimental plots from the 
22nd to the 30th of May. Certain of the 
plots were again manured in accordance 
with the system mentioned above. 

CoMPARATIVE YIELD OF Pappy. 


The following shows in bags of 120 lbs. 
the yields in paddy during the two 
seasons under report compared with 
those recorded in 1905 :— 
Variety 1905. 1906. 1907. 
British Guiana Varieties. 

Creole Rice one 42° 33° 86° 
Berbice Creole 


Mean 


Rice oH 22; ty ee 21° 
Ueylon Upland Rices 
No 1 185. 47 20° 2855 
ay 3 Bld 45° 32'5 | 36" 
(4 275 BA) 7 pein 
os 6 425 42.5 oe 39° 
CC 34 ee 32.5 15° 23°5 
Ceylon Lowland Rices. 
' No. 17 38° 28° 15° 21°5 
66 18 41° 
ss 39 84: 
$f 41 36°5 
j 43 37° 
Lovisana Rices 
Carolina Golden 
Grain 22°5 19° 
Carolina an 24° 
Japan (dwarf) AVRO) yall 
Honduras 22°5 23° 
East Indian Rice 


Sur Dhani 34: 34° 
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Sixty-two other varieties were under 
experiment in 1906 with results alreday 
reported. 


Messrs. Wieting Richter kindly ex- 


amined by milling samplesof the varie- 


-. ties raised in 1906, and expressed their 


opinion that of the imported varieties 
“Nos. 6, 4 and 75 (Sur Dhani) are the 
most suited for the local trade, the first- 
named especially being the long grain 
rice which is saleable.” 


The opinion is of great importance as 
it shows that No. 6—the heaviest yield- 
ing variety we have cultivated—is also 
the one most suitable for our local 
market. 


RESULTS WITH PHOSPHATIC MANURES, 


The following are the mean results 
of the trials of various kinds of phos- 
phatic manures :— 


Bags of 120 lbs, 
Paddy. per acre, 


Means 
1905. 1906. 1907. 1905-7, 
No  Superphos- : 
phate... ... 849 380° 236 29°5 
With Superphos- 
phate... .. OL6 82° 242 293 
No Slag  Phos- 
phate... ‘he 86:5 22°7 = 29°7 
With Slag Phos- 
phate... or BOOS MOO) 9 2a4:' 29'S 
No Basic Super- 
phosphate 80°38 30°71 22:1 = 27-7 
With Basic Super 
phosphate 30°77 22°6 = 28'9 


During these trials one hundred com- 
parisons without and with phosphates 
have been made and 68 results in higher 
yields on the plots dressed with phos- 
phates than on those not so dressed. In 
the case of basic superphosphate 69 per 
cent. of the manurings, in that of super- 
phosphate 64 per cent. and in that 
of slag phosphate 52 per cent. were 
accompanied by increased yields. In 
the remaining cases the yields were 
lower on the plots manured with phos- 
phates than on those not so treated. 


From this it may be concluded that 
dressings with superphosphates are 
advantagious to rice. 


The relative advantages of the diffe- 
rent forms of phosphatic-manuring 
may be inferred by eliminating from 
consideration the results where the 
manurings were followed by lessened 
yields. The following gives the mean 
results thus arrived at :— 
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Bags of 120 lbs. 
Paddy. per acre, 
Means 
1905, 1906. 1907. 1905-7. 
Without Super- 
phosphate 42°8 30°6 21°72 31°5 
With Superphos- 
phate Nes 44:2) 93297) S22 are 
Without Slag 
Phosphate 33'2 87:5 234 31°4 
With Slag Phos- 
phate .. 85°5. 89°6 26°55 33:7 
Without Basic 
Superphosphate 25'2 27°7 21:6 24:8 
With Basic Super- 
phosphate . .28'°0 29°81 23:7 27:2 


This shows that, presuming the plots 
which showed phosphatic manurings 
were of equal fertility to those not so 
manured, increase of 4°7, 7°3 and 9°6 per 
cent. as due respectively to the dressings 
with superphosphate, slag-phosphates 
and basic superphosphate. 


TRIAL OF NEw MODE OF PLANIING, 


Trial was made in 1907 of a mode of 
planting strongly recommended by the 
Emigration Agent in India for adoption 
in British Guiana. This consists in 
planting singly carefully selected plants 
in the holes in place of two or three 
plants as is usually done here; the fol- 


lowing are the comparative results ob- 
tained:— 


Bags of Paddy (120 lb.) per acre. 
Single plant 2 or 83 plants 


to a hole. to a hole. 

Colony Creole 

Rice ... 372 32°3 
Berbice Creole 

Rice ... 30:0 17:2 
Ceylon Upland 

Rice No. 3 seep OLNO) 382'6 
Ceylon Upland 

Rice No, 4 28°5 381°3 
Ceylon Upland 

Rice No. 6 .. 380 82°5 
Sur Dhani Rice ...  28°7 83°7 


As is usually the case in experiments 
of this sort the results with different 
varieties are conflicting, The mean 
yields of the singly planted plots is 32:4 
bags of paddy per acre whilst that of 
the more crowded plots is 29:9 bags. 


These comparisons will be repeated as 
opportunity offers.--7'he Journal of the 
Board of Agriculture of British Guiana 
Vol. I, January, 1908 No. 3.) 
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LIME CROPS AND PRODUCTS. 


The information given herewith is 
published in continuation of the article 
on Lime Cultivation that appeared in 
the last issue of the Agricultural News, 
and forms a summary of the second part 
of the pamphlet on Lime Growing and 
Preparation that will shortly be issued 
by the Department. Further details 
with regard to the preparation of lime 
juice and citrate of lime will appear in a 
subsequent article :— 


The main flowering period of the lime 
is from February to June, and the crop 
season from June to December. <Accu- 
rate observation on the length of time 
from the date of flowering to maturity 
of the lime fruit, does not appear to 
have been made, but itis usually placed 
at five months, and depends chiefly on 
the local weather conditions and on the 
region of the trees. The yield of limes 
per acre varies greatly, but good estate 
cultivation should produce from 150 to 
200 barrels annually, while much land 
does not give more than 80 to 100 barrels 
of fruit. A barrel of limes gives from 
7% to8 gallons of juice, but the acidity 
varies according to the rainfall. An es- 
tate with a low rainfall may average 14 
oz. of citric acid per gallon of juice, 
while another in a very wet district in 
the hills may give more than 10 oz. per 
gallon. 


Hight-ninths of the lime products pro- 
duced in Dominica is concentrated for 
sale to the citric acid makers, while the 
remaining one-ninth is exported as raw 
lime juice for making cordial. The estab- 
lishment of a citrate factory in Domi- 
nica will probably tend to reduce some- 
what the manufacture of concentrated 
juice, for this factory takes the juice 
after the essestial oil has been expressed, 
and before concentration is in the usual 
course begun. The standard on which 
concentrated lime juice is usually sold is 
a pipe of 108 gallons testing 64 oz. to the 
gallon; but in the West Indies, a 52- 
gallon hogshead testing 188 oz. to the 
gallon forms the standard. 


MACHINERY REQUIRED, ETC. 


Many of the old three-roller sugar 
mills are still in use for crushing limes. 
These are usually driven by water power 
and in some instances by cattle. On 
small estates, mills worked by hand- 
power areinuse. The sugar mill with 
iron rollers adjusted to crush limes has 
answered admirably where the lime 
juce is concentrated. |The machinery 
required for dealing with lime juice con- 
sists of a three-roller mill driven by 
steam, water, or cattle, (iron rollers may 


be used where the juice is to be concen- 
trated, but they should be of granite 
where raw juice is prepared for ship- 
ment for making cordial); a press for 
extracting any juice left in the skins 
after passing through the mill, strong 
vats, copper still, three copper tayches 
in which to boil the juice, and coolers. 


The Dominica Planters’ Association 
has furnished the following detailed est- 
imate as to the cost of mill, mill house, 
twotachyes, battery and boiling house, 
sue for a beginner in lime ecultiv- 
ation :— 


ae 
1 Copper tayche (50 gallons) 25 
(80 3 


Hand mill i. fs 80 
Vats 10 
Still (80 Hi a. ted) 
Buildings 125 

Total ...£805 


Later, as the crop increases, the works 
would need enlargement, and a copper 
still, and three tayches of a larger size, 
would also be required. 


The works should be arranged so that 
the well house is on higher ground than 
the boiling house, in order that the juice 
may run by gravitation from the well 
to the storage vats, from the vats to 
the still, from the still to the copper 
tayches where it is concentrated, thence 
to the wooden or copper eoolers, and 
finally into hogsheads for shipment. 


GREEN LIMES. 


A considerable business in green limes 
with New York and London has been 
developed in Dominica, the export of 
fruit daring 1906 being 15,799 barrels, 
valued at £5,530, as against the early 
shipment of 99 barrels in 1891. 


The American market demands a small 
fruit packed in well ventilated barrels, 
and the London market a large fruit 
packed in small crates of a capacity of 
1 cubic foot. A barrel holds from 1,400 
to 1,600 fruits, and a crate from 200 to 
240, 


Green limes are picked from the trees 
and are allowed to ‘quail’ for some 
days before being carefully packed. 
Each fruit is wrapped in paper, and is 
carefully packed in barrels or crates. 
Very great care is required in gathering, 
handling, wrapping, and packing. 

PICKLED LIMES. 

In Dominica a small business is done 

in shipping limes pickled in sea water, 


but during late years the export has 
allen off somewhat, The average ex. 
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port of pickled limes from Dominica for 
the five-year period ending 1896, was 
1,505 casks, and for the five years ending 
1906, 1,000 casks. A cask holds about 
2,000 limes, and they are chiefly exported 
to Boston. 


For pickling, the finest specimens of 
sound yellow limes are selected and 
placed in vats into which sea _ water is 
pumped. In two or three days, the 
water is run off, and fresh sea water is 
pumped in. This process is repeated 
several times until the limes are cured 
and the fruits are placed in casks filled 
with sea water to which a small amount 
of salt is added. The casks are then 
closed and are ready for export. 


HAND-PRESSED LIME OIL. 

This is obtained by hand-pressing the 
limes over an ecuelle pan. The ecuelle 
is a shallow, concave, circular copper 
pan studded with blunt spikes with a 
receptacle at the base to catch the oil. 
The work of obtaining hand-pressed oil 
is done by women, who select the best 
limes and pass them quickly with a 
circular movement, over the blunt 
spikes, exerting sufficient pressure to 
break the oil cells in the skins of the 
limes. The oil runs into a receptacle 
and is collected from time to time in 
bottles. It is then settled and aftter- 
wards passed through filter paper and 
run into copper vessels for export. 


A barrel of lime should give from3 to 
44 oz. of oil by this process, and the 
usual price paid for extracting it is ld. 
per dozen fruits. 


The yield of oil varies according to the 
conditions of moisture. In localities 
where the annual rainfall is from 60 to 
100 inches, the citric acid content of the 
juice of the fruitis high, and the yield 
of oil from the rind of the fruit low, but 
where the rainfall is high—say from 180 
to 200 inches—the citric acid content is 
low and the yield of oil high. 


DISTILLED LIME. OIL. 

Before lime juice is run into tayches 
for concentration, itis distilled for the 
oil, and ia the case of estates that ship 
raw juice, the scum that collects on the 
juice in settling vats is alone distilled. 


The yield of oil by distillation is from 
3 to 5 uz. per barrel of limes, or, taking 
30 barrels of fruit to makel hogshead 
’ of concentrated juice, from 15 to 23 lb. 
per hogshead., E 


The oil is exported in either copper or 
tin vessels packed in boxes, and com- 
mands a lower price than hand-pressed 
oil. It is used in perfumery and for 
soap making.—The Agricultural News, 
Vol. VII, No. 149, 
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CITRATE OF LIME AND CONCEN- 
TRATED LIME JUICE. 


By THE Hon. FRANCIS WATES, C.M.G., 
Ds SC.; HilC. BO! Sy, 


Government Analytical Chbmist and 
Superintendent of Agriculture for the 
Leeward Islands. 


Interest in citrate of lime has recently 
increased in the West Indies from the 
fact that the article is now being made 
and shipped on a fairly large commercial 
seale from the islands of Dominica and 
Montserrat, In previous papers,* I have 
discussed the details of its manufacture, 
and have little to add to what has been 
already said except perhaps, that it 
might be found that a well-prepared 
juice, free trom pulp and charged matter, 
might find direct application in some of 
the arts, and thereby command a higher 
price 


One somewhat important point has, 
however, been brought to my notice by 
one of the West Indian makers of citrate, 
namely, that hot lime juice filters readily 
through suitable cloth. This fact admits 
ot application in the manufacturing 
process. In making citrate itis desir- 
able first to heat the juice in a still so as 
to recover the essential oil, which is a 
valuable commodity; after distillation 
the hot juice can be run through filters, 
which may advantageously be made on 
the lines of the well-known Taylor-bag 
filters commonly used in sugar manu- 
facture. The clear, filtered juice is then 
used for the preparation of citrate in the 
manner previously described. 


Another useful suggestion, for which I 
am indebted to the same gentleman, is 
that the juice can be readily and econo- 
mically heated by blowing naked steam 
into it, and that, by using a suitable per- 
forated pipe, the steam so agitates the 
juice as to obviate the use of any 
mechanical stirrer. 


It is preferable to let the steam into 
the juice on one side of the mixing vat 
soas to causea regular circulation. If 
the juiceis brought into the mixing vat 
as soon as possible after leaving the 
still, so as to retain a good deal ot heat, 
the dilution caused by the naked steam 
is reduced, and therefore the filters 
should be arranged to retain the heat as 
much as possible. Mixing vats of wood 
answer the purpose admirably. 


* West Indian Bulletin, Vol. IZ, p. 308, and Vol, 
TTT, d. 152, 
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The best forms of drier appear to be 
those in which warm air is drawn over 
the citrate deposited on shelves; these 
driers are of the type of cacao driers 
described in the West Indian Bulletin, 
Vol. II, p. 173.* 


As regards the relative advantages of 
making citrate or concentrated juice, I 
have nothing toadd to what I said in 
the West Indian Bulletin, Vol. III, p. 
152. The question appearsto me to be 
still an undecided one. 

In order that those interested in the 
subject may form some idea of the appli- 
ances required for the manufacture of 


citrate, Iappend here plans for a citrate | 


factory capable of dealing with a crop 
of about 100 casks of concentrated juice. 


Considerable improvements may be 
effected in the manufacture of con- 
centrat2d juice. In the first place, the 
juice should be freed from pulp and 
suspended impurities before coucentrut- 
ing. This is now found to be a com- 
paratively simple matter. Itis usual 
to heat the juice ina still in order 
to recover the essential oil, When 
the distillation is finished and the hot 
juice discharged from the still, it is 
readily clarified either by allowing it to 
stand in vats to permit the suspended 
impurities to subside, or preferable, it 
may be passed through bag filters in the 
manner mentioned above. 


Concentrated juice prepared from clari- 
fied lime juice is comparatively free from 
suspended impurities, and is a superior 
article to much of the concentrated 
juice now commonly placed on the 
market. Some suspended impurities are 
present, however; these result from the 
action of heat on the juice in the process 
of concentrating, 


It is important that the concentration 
should be controlled by means of the 
citrometer in the manner described in 
the West Indian Bulletin, Vol. II, p. 309, 
which briefly is this: ‘Carry on the 
concentration untii the citrometer, when 
immersed in the juice at the boiling 
temperature shows a density of 60.° t 


A much finer product would be obtain- 
ed if the juice were concentrated in 
steam-heated pans instead of over open 
fires. It is suggested that shallow 
wooden vats heated by steam coils of 


* Dries of this kind are made by the Blackman 
Export Co., Ltd., 70, Finsbury Pavement, London. 
E.C. 


+ Citrometers may be obtained from Messrs. 
Baird and Tatlock, 14, Cross Steeet, Hatton 
gardens, London, W.C. ; Messrs. J. L. Long & Co., 
East cheap, London, E.C., or from most dealers 
in chemical apparatus, 
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copper or block-tin will serve for this 
purpose, I have not seen such appliances 
in use, but the suggestion is one well 
worthy of consideration and _ should 
commend itself to planters for trial. 


Iam informed that there is a demand 
for the better qualities of concentrated 
lime juice for direct use in various arts 
‘nd manufactures in the place of cryst- 
allised citric acid. This is of importacce, 
for, if a fine quality of concentrated 
juice, of good colour and free from sus- 
peaded impurities can be placed on the 
market, it is reasonable to suppose it 
will be in demand for those purposes in 
which a solution of citric acid can be 
employed in place of the crystallised 
acid, and should command a higher price 
than ordinary concentrated juice. 


THE USE OF CENTRIFUGALS 
FOR DRYING CITRATE. 


Until recently I was of opinion that it 
was sufficient to press the wet citrate 
in bags in order to remove the super- 
fluous water before putting the citrate 
in the drier. I have, however, recently 
had an opportunity of conducting some 
experiments with citrate, as produced 
on a commercial scale, and have as- 
certained that a centrifugal will remove 
aconsiderable quantity of water from 
citrate which has already been well 
pressed. 


The experiments were conducted with 
a model centrifugal having a basket 
5 inches in diameter and run ata speed 
of about 3,000 to 3,500 revolutions a 
minute; thus developing a centrifugal 
force of about the same intensity as that 
obtained in large centrifugals in com- 
mercial use. 


The experiments also demonstrated 
very clearly that citrate can be handled 
very conveniently by means of centri- 
fugals. The centrifugal employed for 
the experiments was lined with twill 
cloth of the kind used for press cloth. 
There was no tendency for the citrate 
to force its way through the cloth, and 
the water was removed with striking 
rapidity. The centrifugal removed a 
considerable quantity of water from 
citrate which had already been well 
pressed. 


The citrate may be washed very con- 
venientiy in the shortest space of time 
and with the minimum amount of hot 
water while it is stillin the centrifugal, 
thus producing a pure citrate of good 
colour. 


; 
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It has frequently been noticed that 
citrate dries with difficulty when it has 
been so handled as to produce a plas- 
tered surface on the lumps. The press 
has little tendency in this direction, but 
careless handling may accentuate this 
condition. Citrate which comes from 
the centrifugal is in_a dry pulverulent 
state in which it dries rapidly, and the 
resultant dried citrate is freed from 
lumps, and is softer and more friable 
than that which had been pressed. 


The advantages to be gained by the 
use of the centrifugal may be summed 


' up as follows :— 


a. Convenient and rapid handling. 


b. Rapid acd thorough removal of 
water. 


ce. Convenient washing. 


d. More rapid drying in drier, and 
consequent saving of time and fuel. 


e. Better condition of finished citrate. 


Where citrate of lime is made on a 
large scale I have no doubt that the use 
of the centrifugal instead of the press 
is to be recommended, for it should be 
found very materially to improve the 
conditions of working.—West Indian 
Bulletin Vol. VIII, No. 2, 1907. 


CONCENTRATED LIME JUICE AND 
CITRATE OF LIME. 


The following information as to me- 
thods of preparation of concentrated 
lime juice and manufacture of citrate 
of lime is given in continuation of the 
articles on lime growing, etc., that ap- 
peared in numbers of the Agricultural 
News (Vol. VI. p. 414; and Vol, p. 14) :— 


CONCENTRATED LIME JUICE. 


Lime juice for concentration should, 
when leaving the mill, be carefully 
strained in order to remove allseeds, and 
as much pulpas possible before it is 
run into vats. Itis then placed in a still 
in order to obtain the oil, and after- 
wards run to the tayches to be con- 
centrated. It has lately been shown 
(West Indian Bulletin Vol, VIL, p. 171), 
that lime juice, carefully strained and 
settled after distillation and before con- 
centration, has obtained a special mar- 
ket and commands higher prices than 
ordinary concentrated juice. 


Lime juice is usually concentrated be- 
fore shipment to the citric acid makers 
in order to reduce bulk. It is usual to 
reduce at the rate 600 gallons of raw 
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lime juice to 50 gallons of the concen 
trated product. This is concentrating 
at the rate of 12 to 1. Some 
estates, however, concentrate 10 to 1 and 
others 9 to 1. Even with low concen- 
tration there is a considerable loss of 
acid. 


The juice is shipped to New York or 
London in hogsheads of 52 gallons, where 
it is tested and paid for according to 
the citric acid contents. 


Planters can now test their own lime 
juice in the boiling house, and thereby 
savea considerable destruction of citric 
acid during concentration, by means of 
citrometer an ordinary specific gravity 
hydrometer. <A description of a scale 
prepared by the Hon. Francis Watts, 
O.M.G.,Sc., for usein ascertaining the 
strength of solutions of citric{acid and of 
lime juice will be found in the West 
Indian Bulletin, (Vol. V, pp. 238-9), 
while a similar citrometer is described 
in ene Agricultural News (Vol. VI. p. 

ys 


Care should be taken to remove as 
much of the impurities as possible, and 
lime juice should never be concentrat- 
ed in iron tayches, 


A carefully prepared juice, testing 100 
to 105 oz. per gallon is a black, heavy, 
but not dense liquid: When no care is 
taken to strain or settle the juice, the 
product is as thickas molasses at the 
same degree of concentration. 


When raw juice is prepared for ship- 
ment, it should be run to the setting 
vats through earthenware pipes, for 
it should never be allowed to come in 
eontact with any metal. 


The concentration of lime juice is 
carried out in open copper tayches, 
but it been suggested that concentra- 
tion in copper Or wooden vessels fitted 
with steam coils would be an improve- 
ment over the presentsystem. Now 
however, that the manufacture of 
citrate of lime has_ been successfully 
undertaken, it is doubtful whether any 
effort will be made at improvement in 
the present system of concentrating 
juice. 


_For boiling down the juice very con- 

siderable quanties of fuel are required 
and on estates where fuel is scarce 
it has recommended that quick-growing 
species of Eucalyptus might be advan. 
tageously planted in odd corners of the 
estates. Once established, they could 
be cut over every two or three years, 
whereas native trees once cut down, 
are not ready for cutting again under 
at least ten years. 
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It takes from 1}to 2cordsof woods, 
according to the degree of concentra- 
tion, to boil down sufficient juice to 
fill a hogshead. On some estates, fuel 
costs as much asfrom 8 to 10s. a cord 
while on others, where wood is plenti- 
ful, the cost is not more than 3s. to 
4s. This question of fuel, combined 
with the cost of packages, andthe high 
freight that has been paid on_ liquid 
produce, is of great importance, and 
when ccncentrated juice is selling at 
normal prices, 7. e., from £12 £12 10s. per 
hogshed, testing 133 oz, to the gallon, 
this industry cannot be said to be 
particularly attractive. At present, 
prices are high, and may remain so for 
sometime, 


CITRATE OF LIME. 


In the manufacture of citrate of lime 
the lime juice, on leaving the mill, 
s .carefully strained, then distilled 
to obtain the oil, and afterwards, 
while still hot. it isrun into a wooden 
vat to be neutralized with chalk. Be- 
fore running into the mixing vat, the 
juice should be passed through filter 
bags (West Indina Bulletin Vol. VIII, p. 
167). The neutralizing vats are fitted 
with perforated steam coils to keep the 
juice hot, and toact as agitators dur- 
ing the time the chalk is being added. 


A sufficient quantity of chalkis made 
with water intoa cream. The mixture is 
poured cautiously into the juice 
until the whole of the acid is neutra- 
lized. To determine when neutraliza- 
tion has been accomplished, samples are 
taken from the mixing vat periodically 
and tested as follows :—To a small quan- 
tity of the mixture, some of the chalk 
and water cream is added, and if 
this produces an effervescence, more 
chalk must be added to the main quan- 
tity and further tests made. This is 
continued until the addition of chalk to a 
small quantity of juice produces no 
effervescence. hen this occurs, the 
reverse test is carried out, viz,—a little 
of the supposed neutralized mixture is 
withdrawn and heated until all bub- 
bles of gasare given off. A few drops 
of acid—fresh limejuice will answer—are 
added. A slight effervescence will take 
place if the requisite quantity of chalk 
has been added, but if there is too 
much chalk present, a brisk effer- 
vescence will be produced. 


Buyers of citrate of lime penalize any- 
thing containing over 2 per cent. of 
chalk, and therefore, care must be taken 
in the neutralizing process not to add 
excess of the chalk, 


After neutralization the citrate is 
allowed to subside, and the mother 
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ed in the side of the vat. Hot water is 


then run in and steam turned or to 


thoroughly wash the citrate. The cit- 
rate is washed several times and finally 
itis agitated and run through a lower 
tap into the filter bags todrain. It is 
then placedin a press and finally con- 
veyed to the drier. Recent experiments 
by the Hon. Francis Watts, C.M.G., show 
that the use of centrifugals is to be re- 
commended for removing the water 
from citrate in place of the press, and 
itcan be conveniently washed with a 
small quantity of hot water while in the 
centrifugal. When thoroughly dried 
the citrate should be placed in a room 
to cool before being tightly packed in 
barrels, hogsheads, or puncheons, for 
export. 


Citrate of lime is twice as bulky as 
concentrated lime juice but it is not 
expected that freight on citrate will be 


higher than on concentrated juice, as: 


the shipping companies give a preference 
to the dry over the liquid product. 


At present, the greatest requirement 
in citrate manufacture is a drying 
machine that will dry the citrate in a 
few hours without any loss of acid. 
The driers chiefly in use are modelled 
after the pattern of the cacao drier 
described in the West Indian Bulletin, 
Vol. If, p. 1738. The process of drying 
in this class of machine takes too long, 
and the consumption of fuel is too great 
for economical production of citrate. 
Citrate from which moisture has been 
removed by centrifugal can be dried in 
a much shorter time than the ordinary 
pressed product, If centrifugals were 
generally adopted and an improved 
drier brought into use, the manufacture 
of citrate of lime would be considerably 
simplified.— agricultural News, Vol. No. 
151, February, 1908. 


TEA CULTIVATION IN THE 
UNITED STATES. 


By GEORGE F. MITCHELL, | 


Scientific Assistant in Tea Culture 
Investigations. 


A little more than 100 years ago the 
French botanist Michaux successfully 
planted the first teain the United States. 
This was at Middletoa Barony, on the 
Ashly River, about 15 miles from Char- 
leston, S.-C. 


In 1848, Dr. Junius Smith retired from 
an active life in London to ruralise and 
plant teaon his estate near Greenville, 
S.C. Both plants and seed were im- 
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ported, and in an article in the American 
Agriculturist for 1851 Dr. Smith stated 
that his plants were doing finely, and 
‘had withstood a snow 8 to9 inches deep 
on 8rd January of that year, and he 
added :—‘‘I cannot help thinking that 
we have now demonstrated the adapta- 


‘tion of the tea plant to the soil and clim- 


ate of this country, and succeeded in 
the permanent establishment within our 
own borders.” Dr. Smith died soon 
afterwards, in 1852, and his plants, with- 
out protection, soon disappeared. 


As early as 1858, the United States 
Government, through the Commissioner 
of Patents, sent Mr. Robert Fortune to 
China to obtain seeds to be planted in 
this country. In less than one year’s 
time tea plants were distributed among 
private persons in the Southern and 
Gulf States, who later reported that the 
plants had been successfully cultivated 
by them, and ina great many cases that 
tea had been made at their homes. 

During the year 1880, Hon. William 
G. Le Due, then Commissioner of Agri- 
eulture, employed Mr. John Jackson, 
who had beena tea planter for fourteen 
years in India, to carry on experiments 
to test the feasibility of growing and 
manufacturing tea in this country. The 
experiments were at first conducted in 
Liberty County, Ga., ona place bought 
by the Government from Dr. Jones, who 
planted tea there in 1850. 


Later, 200 additional acres of land near 
Summerville, S.C. were leased for twenty 
years from Mr. Henry A. Middleton to 
carry on experiments there. Seed was 
imported from Japan, India, and China, 
and was also collected from the few 
plants then surviving in the United 
States that had been previously sent out 
by the Patent Office. From these seeds 
a small area was planted in tea, but 
before the plants had a chance to make 
very much growth Commissioner Le Due 
was succeeded by Commissioner George 
B. Loring, who thought it best, because of 
the illness of Mr. Jacksonand for other 
reasons, to abandon these experiments. 


Since then the cultivation and manu- 
facture of tea on a commercial scale has 
been practically demonstrated, in co- 
operation with the bureau of Plant 
Industry, by Dr. Charles U. Shepard, at 
his ‘‘Pinehurst” tea gardens, near 
Summerville, $.C,, where about 100 acres 
are planted in tea, of which the area in 
bearing yields about 12,000 lb. of dry tea 
each year. One of the gardens has 
yielded as much as 539 lb. of dried tea to 
the acre during a single season. 

Although the distribution of the many 
plants and the establishment of the 
many home tea gardens in the South 
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were steps towards encouraging the 
people to manufacture their own tea, 
these gardens soon died through lack of 
interest, because the important point of 
teaching the growers how to pluck and 
make the leaves into tea had been 
neglected. 


Experiments were conducted during 
thesummer of 1905, witha view todevelop- 
ing asimple process by which both the 
green and the black teas can be made 
successfully by any intelligent person 
with only such utensils as are found in 
every kitchen. These experiments indi- 
cate very strongly that the result sought 
can be accomplished, and that farmers 
and others who have enough garden 
space to grow the plants for use or for 
ornamental purposes can with very 
slight expense and trouble make enough 
teafor their home consumption. It is 
significant that much of the tea grown 
in China is planted in the corners and 
waste places of farms. 


CLIMATE REQUIRED BY THE THA PLANT. 


The climate of the southern and Gulf 
States isin general admirably adapted 
to the cultivation of the tea plant. Al- 
though the rainfall is much less than in 
a great many tea-producing countries, 
the average annual temperature is 
lower, causing less evaporation and 
consequently requiring less rainfall. 
The cultivation of the tea plant can 
safely be risked where the temperature 
seldom falls below 24 degs. Fahr. and 
never goes below zero, and where the 
annual rainfall exceeds 50 inches, 30 
inches or more of this precipitation 
occuring during the cropping season. 

SELECTION OF SOIL. 

A well-drained, friable, and easily 
penetrable clay loam or sandy loam 
containing a large amount of organic 
matter is bestadapted to the cultivation 
of the tea plant. Very tenacious un- 
drained soils or very sandy soils that 
lack water-retaining properties are not 
adapted to the growth Of tea; neither 
will the plants tolerate stagnant water 
in the subsoil. The plants being of sub- 
tropical origin need as much protection 
from the cold as_ possible; therefore, 
much better results can be obtained 
where a southern exposure with an 
abundance of sunshine is selected. 


PLANTING.* 
The seed should be planted in the 
autumn or winter, just before a rain. 


“For information concerning the vegetative 
propagation, veener grafting, and herbaceous 
grafting of tea, see Bulletin No. 46 ofthe Bureau 
of Plant Industry, entitled “The Propagation of 
Tropical Fruit Trees and other Plants,” 1903, pp, 
19-23, and Pls, VI and VII, 
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A convenient place protected from the 
prevailing winds by a fence, a wind- 
break, or by the side of a house should 
be selected, and covered with a frame 
about 6 feet above the ground. This 
frame should have cracks about 13 to 2 
inches wide, so as to admit only a little 
of the direct rays of the sun. It can be 
made from any waste lumb er or loosely 
woven wire netting covered thinly with 
straw of some kind. 


The soil should be pulverised to a 
depth of at least8 inches and entirely 
freed from grassand roots. The seed 
should be placed 4 by 4 inches apart 
in little holes about 13 te 2inches deep 
One seed should be:put in each hole 
and covered by simply raking the sur- 
face over gently witha rake: 


The nursery bed should be covered 
uniformly with some kind of — straw 
to protect the seed from the 
cold and also to mulch the bed. 
Pine straw or needles, if procurable, 
will be found excellent for this purpose. 
As the plants begin to shoot above 
the ground a little of the straw should 
be removed from time to time, and the 
nursery thoroughly weeded. This should 
be kept up until autumn, when the 
straw should be permanently removed 
and the top of the frame dispensed 
with. 


When only afew hundred plants are 
to be raised from seed, a large box, 13 
inches deep, provided with drainage 
holes and kept protected from the 
direct sunlight will suffice. In very 
dry weather, water should be applied 
to the nursery bed or box either early 
in the morning or late aftenoon, when 
the sunisnot very hot, 


Seedlings are a generally transplant- 
ed in the autumn or spring after a 
heavy rain or when the soil is quite 
moist to a considerable depth. The plants 
may be set out twelve to eighteen 
months fromthe sowing the timeof seeds, 
although it does no harm to let them 
remain in the nursery two years, but 
in such cases their tops should be slight- 
ly pruned to prevent them from grow- 
ing too tall and slender. The plants 
can either be set 3feet apart in hedge- 
grows along fences or walks, where 
they can serve for ornamental purposes 
or they can be placed from 2 tod feet 
apart in 5 foot rows, 


The soil should be thorougly pulver- 
ised by spading or ploughing as deep 
as possible; then it should be levelled, 
and holes, 9 to 12 inches deep, made 
at the proper distances with a trowel 
or spade. The plants should be placed 
in the holes with the tap root straight 
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down. In cases where this cannot be 
accomplished, owing to extreme length, 


the root should be pruned with a 
knife or other sharp instrument. The ~ 
earth sbould be firmly compressed 


avound the plant, which is best done 
with the foot. If the soil is rather dry. 
and it seems desiravle to water the 
plants, this should be done. 


CULTIVATION. 


Frequent and shallow _ cultivation 
that will maintain a loose mulch around 
the plants, as well as keep them free 
from weeds. is best during the spring 
and summer, when {evaporation is very 
pronounced, because this shallow 
mulching breaks the capillary tubes in 
the soil and lessens the evaporation. 
Inthe autumn, after the plucking sea- 
son is over, the soil should be turn- 
ed up thoroughly to a considerable depth 
with a spade or a plough, so that oxida 
tionand disintegration will tak2 place 
during the winter, whenthere is very 
little evaporation. 


Commercial fertilisers or barnyard 
manure shovld be applied latein the 
winter or early in the spring and well 
worked in around the plant, but not too 
near the stalk, because the minute 
feeding roots woich take up the plant 
food extend some distancefrom the 
stem. 


PRUNING. 


Every February or March after the 
plants are three years from seed they 
should be pruned down so that only two 
eyes are left on the preceding year’s 
new wood. This can be done with 
either knives or pruning shears, making 
a clean slanting cut one-half inch above 
the top eye that is to remain, 


Sometimes the plants get very thick 
after five or six years of service and fall 
off in. their yield; in such cases they 
should be ‘collar pruned’—that is, 
pruned to the ground by sawing off the 
stems. This causes them to put out an 
abundance of new shoots, which can be 
picked late in the same season.* 


In all cases prunings should be buried 
in the middle of the rows, as they 
have considerable manurial value, 


* On this point Mr. Showers writes:—‘*The — 


Cinnamara experiment plainly shows that 
when such heavy pruning is undertaken (and 
I fully agree with you that this should only 
be done when absolutely necessary) the process 
should be commenced by heavy manuring the year 
previous to pruning, and continued or maintained 
by green crops or other manures every year until 
the tea has been brought up toa full yield in the 
fourth for fith year,” 


re 


, 
we 


x, 
“i 


May 1908.] 447 


PLUCKING. 

In plucking, which in Southern States 
should begin about the first of May and 
continue until about the middle of Octo- 
ber, only the bud (pekoe tip) and the 
first two or three leaves should be taken 
as the other leaves are generally too 
tough to make good tea. This is done 
by pinching of the stems with the thumb 
nail and first finger just under the last 
leaf to be plucked. The bushes are 
generally plucked every seven to fifteen 
days, but this is determined by the devel- 
opment of the tender shoots, care being 
taken that they do not become too 
tough before plucking, because then 
they do not make good tea. 


Leaves that are slow in developing 
always make a better flavoured product 
than those that grow rapidly, so a small 
yield is always compensated for by a 
more highly flavoured tea. 


CURING. 


In the processes described, the use of a 
thermometer and other technical appara- 
tus has been entirely eliminated, and 
their places supplied by the senses ot 
touch, smell, and sight. The importance 
of keeping the stove and kitchen uten- 
sils that are to be used absolutely clean 
and void of odour of every description 
cannot be too strongly stated, because 
dry tea readily absorbs any odour that 
may be present. As only a few utensils 
are required, it is best to obtain new 
ones and keep them for this purpose only. 
All that is necessary is a 4-quart double 
boiler (a sauce pan with a hot-water 
jacket), a large pan, preferably agate- 
lined, a large wooden spoon or paddle, 
and a kneading board where the use of a 
clean kitchen table cannot be had. 


BLACK THA. 


The leaves are brought in the day 
before they are to be made into tea, and 
are spread very thinly and evenly on a 
clean table or floor, where they are 
allowed to remain from twelve to 
twenty-four hours, when they will lose 
about one-half their weight by the eva- 
poration of moisture, become very soft 
and flaccid, and feel like an old kid 


glove. In this condition they are ready 
for rolling. When withering is near 
completion, the leaves should be 


watched very carefully, because if al- 
lowed to go on too tar they become 
parched and unfit for rolling. 


About half a pound of the withered 
leat is rolled or kneaded from twetrty- 
five to thirty minutes on a clean table or 
kneading board. The operation is simi- 
lar to the kneading of dough. The rol- 
ling should he very light for the first ten 
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minutes, so as to allow the leaves to 
begin to twist or take on the “roll”; 
then the pressure should be gradually 
increased until all that can be exerted is 
applied, so as to express the juice (which 
should be sopped up with the leaves) and 
give the leaf a tight twist. This tight 
rolling not only makes a strong tea, but 
helps to preserve the flavour. Very 
often the leaves will be a little over- 
withered and rather brittle, in which 
case water should be sprinkled on the 
withered leaves until they are rendered 
soft enough to roll. 


_ After rolling, the leaves are formed 
into a ‘‘ball” and allowed to remain in 
a cool and preferably damp place from 
three to six hours to ferment. The end 
of this stage in the process is indicated 
by the ball turning a yellowish copper 
colour, which can be seen when the ball 
is broke open. The raw herby scent has 
also changed to an agreeable fruity one. 
This stage must be watched carefully, 
because if allowed to go too far the 
leaves become sour and unfit for tea. 


After fermenting, the ball is broken 
up and spread about half an inch thick 
in a large clean pan (preferably of agate 
ware) and placed in the stove oven to 
dry. The pan should be removed at 
intervals, and the tea turned. This 
should continue until the tea is very 
brittle to the touch and a very slight 
odour of tea is given off. The oven 
should not be too hot during this opera- 
tion, as too much heat prevents uniform 
drying. The tea is now ready for use, 
and should be placed in air-tight tin 
boxes or cans. 


SUN-CURED BLACK Tra. 


Sun-cured black tea is the same as the 
ordinary black tea, except that the 
withering is done in the sunin a much 
shorter time, and produces a tea more 
acceptable to the average taste. 


The freshly-picked leaves should be 
spread very thinly and evenly on trays 
made by tacking cloth on wooden 
frames of any convenient size, or they 
may simply be spread on cloths, which 
in either case should be placed in the sun 
until the leaves become very flaccid. 
This will require from one and one-half 
to three hours or more, depending on the 
intensity of the sun’s heat and the humi- 
dity of the atmosphere. During this 
operation the leaves should be turned at 
intervals, so as to induce uniform 
withering. The further procedure is 
identical with that already described 
for the black tea from the point of 
withering. This tea is generally made 
during the months of July and August, 
when the heat of the sun is very intense, 
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GREEN TEA. 


The green tea is made from the same 
leaves as the black, although some varie- 
ties are best adapted to make each of 
these respective kinds. ‘The green-tea 
process is the same as that tor making 
black tea, except that instead of wither- 
ing from twelve to twenty-four hours 
and fermenting from three to six hours 
(when oxidation takes place, which 
renders it black) the green leaves are 
quickly brought in and placed in a 
covered double boiler—that is, a sauce- 
pan with a hot-water jacket (1 lb. of leaf 
to a 4-quart boiler)—and allowed to re- 
main surrounded by boiling water from 
seven to nine minutes; the cover should 
be removed and the leaves stirred at 
intervals. This will render the leaves 
very soft and flaccid, ready for rolling. 
During this rapid process the oxidising 
agencies of the leaf are sterilised by the 
boiling water and steam in the hot-water 
jacket surrounding the leaves, and the 
production of a green tea is rendered 
possible. These flaccid leaves are rolled 
in like manner to the black tea for about 
ten minutes, being stirred at intervals 
until they losesome of their moisture 
and become sticky ; then they are again 
rolled from fifteen to twenty minutes 
under all the pressure that can be 
applied. After rolling, they are imme- 
diately placed in the ovenin a pan and 
turned at intervals (similar to the black 
tea) until they are dry and brittle to the 
touch and a slight scent of tea is 
given off. 


How TO PREPARE TEA FOR DRINKING. 


Attention must be called to the fact 
that ordinarily tea is not drawn pro- 
perly, which not only makes it less palat- 
able than would otherwise be the case, 
but also makes it very deleterious. 
Chemically, tea leaves yield principally 
thein and tannin. ‘The tormer is the 
mild stimulant that is sought, while the 
latter should, as far as possible, be 
avoided. ‘The thein is very soluble, and 
nearly all dissolves in water that has 
peen brought to the boiling point and 
allowed to remain on the leaves three or 
four minutes, whereas if the infusion 
be longer extended only a little more 
thein is extracted, but much more 
tannin, 


To make tea properly, bring freshly 
drawn water to a boil, pour it on the 
requisite amount of tea in a previously 
scalded pot, and allow it to remain 
covered from three to five minutes; 
then decant or strain into another re- 
ceptacle. The spent leaves, should not 
be used again, because practically all the 
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stimulating ingredient has been removed 
and that which is left is very.deleterious 
to health. 


CONCLUSION. 


The cultivation of the tea plant in 
home gardens is not only profitable but 
a great deal of pleasure can be derived 
from it at the same time that the use of 
the much adulterated foreign article is 
avoided, This is often found to contain 
Prussian blue, indigo, turmeric, soapstone 
and leaves of other plants than tea, some 
of which are injurious to health, 


In the autumn this beautiful evergreen 
plant is covered with handsome, fra- 
grant, whitish flowers having a golden 
yellow centre, making it an excellent 
ornamental plant. 


The children as well as the older mem- 
bers of the family may derive abundant 
pleasure in plucking and making the 
leaves into tea, although the process is 
so simple that this work can easily 
devolve upon avy intelligent servant. 


The crop of an average tea bush is 
about 3 oz. of cured tea during the pick- 
ing season, so that 100 plants will yield 
about 18 lb. a year. As 1 1b. makes from. 
350 to 400 cups of tea, fifty plants should 
furnish a cup of tea apiece toa family 
of nine for every day in the year.—U.S. 
Department of Agriculture, Farmer's 
Bulletin 30. 


This paper is of interest as giving the 
history of tea in the U.S.A. and as 
showing the line the Department of 
Agriculture is taking up; one which, 
if weil pushed, may reduce the Southern 
American demand for tea.—Queensland 
Agricultural Journal, Vol. XX, Part 4, 
April 1908. 


SORGHUM POISONING. 


By S.S. CAMERON, M.R.C.V-S. 


Numberous fatalities of both horses 
and cattle have been recorded as a re- 
sult of feeding too plentifully on plants 
of the sorghum family when ina green 
state. In years past the trouble was 
attributed to the animals being affect- 
ed with hoven or tympanitis through 
the formation ot gases by the fermen- 
tation of the excess ot green food. 
Later on it was put forward 
authorities of India that the fatalities 
were due to the excess of saltpetre 
(nitrate of potash) which is present in 
large quantities in the plant tissues of 
young sorghums, especially during dry: 
periods; but the deaths occur too sud- 
denly, and saltpetre, even if it were not 
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quickly excreted but accumulated in 
large amount, isso slightly poisonous 
that the theory was quickly  aban- 
doned as untenable. 


Recent investigations, particularly 
those conducted by the Scientific De- 
partment of the Imperial Institute in 
1902 have however resulted in the dis- 
covery of prussic acid and cyanide of 
potassium in the young sorghum plants 
in the proportion of 0:2 per cent., and 
it isappaerntly capable of proof that it 
is to the toxic effect of these poisons that 
the sudden and rapid mortalities are 
due. The prussic acid is present in 
dangerous amount only in certain stages 
of growth (from five weeks to seven 
weeks usually) and disappears gradu- 
ally shertly after the blossoming stage, 
when the year begins to form;and has 
completely disappeared when the seed 
isvripe- Italso disappears on drying 
shortly after being cut. Prussic acid is 
a very volatile substance and it appar- 
ently quickly evaporates when the 
plant cells are drying and therefore in- 
capable of elaborating more of it. 


Its presence would appear to be in 
inverse ratio to the vigor of gro-vth of 
the plant. It is found in increased quan- 
tity during dry seasons and is almost 
absent in plants grown quickly on moist 
land. Stunted crops and crops that 
have had uneven growth or a_ check 
during growth are most likely to obtain 
poisonous quantities of prussic acid. 
Second growthis also more dangerous 
than first growth. Unfortunately it is 
just such crops as are the most darger- 
ous that afarmer is tempted to graze 
off, arguing that a stunted crop or 
second growth, is not worth the bother 
of cutting. All varieties of the sorghum 
family are liable to contain poison—none 
are immune. hen grown on land 
rich in nitrogenous elements (e.g., when 
manured with nitrate of soda) the 
amount of poison is increased and by 
experiment it has been shown that 4 
lbs. of sorghum so grown contain suffi- 
cient prussic acid to poison an ordinary 
cow: | 


PREVENTION :—To avoid poisoning ac- 
cidents when feeding sorghums it is 
advisible to adhere to the following 
rules :— 


1. Never allow stock to have access 
to growing crops of sorghum, millet, 
amber cane, Dhoura or Egyptain corn, 
Kaffir, coorn other plant of the — sor- 
ghum family. Apart from the danger of 
poisoning the practice of grazing the 
crop is a wasteful one. 


2. Never feed newly cut sorghum at 
any stage of its growth, but always 
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allow ittodry or “ wilt” for 
two days. 


one or 
If the atmosphere is dry 


and sunny the danger will disappear 
more quickly. 
3. Never feed immature growth. 


Keed only in 
which have 
ing again. 


the green state crops 
blossomed andare form- 


4, Only use that sorghum as green 
feed which has been grown’ vigorously 
on moist land. Stunted crops off dry 
land should be made into hay or 
ensilage before use. 


5. Let the allowance be always mode- 


rate iu amount with a due proportion of 
other foods. 


TREATMENT :—It will be obvious that 
on account of the rapidity that death 
occurs that treatment of affected ani- 
mals is of little avail. The line of treat- 
ment promising best results is the 
prompt giving of ammonia stimulants. 
Allow continuous inhalation of ammonia 
gas from strong fluid ammonia (Liq. 
Ammon. Fort.) and give asa drenched 
dissolved in cold water 1 oz. (or even 
larger doses) of carbonate of ammonium 
every hour. This latter will have 
pronounced beneficient effect on the 
hoven (tympanitis) which usually accom- 
panies the poisoning. The dose men- 
tioned is for cattle ; for horses half that 
that quantity and for sheep and pigs 1 
proportionately less will suffice, If car- 
bonate of ammonium is not to hand 
ordinary baking soda will have the same 
effect on the hoven, but it hasno stimul- 
ant properties, and consequently is not 
a physiological antidote for the poison, 
as is carbonate ot ammonium.—Journal 
of the Department of Agriculture of 
Victoria, Vol. VI., Part 3, 9th March, 
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POISONOUS BEANS. 

Mr. J. Hendrick reports in the trans- 
actions of the Highland Agricultural 
Society that in recent years many cases 
of cattle poisoning have been reported 
which were traced to beans imported 
from Java. The author has studied the 
question of such poisoning extensively 
and summarizes his results in the paper 
under consideration. He points out that 
the beans contained a glucosid which 
liberates hydrocyanic, or prussic, acid 
when acted on by anenzym. Boiling the 
beans destroys the enzym and renders 
them harmless, Similar poisoning pro- 
perties have been attributed to Ran- 
goon, or Burma beans, and until definite 
information is obtained the author in- 
sists that such beans should not be used. 
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Our readers will recall some data given 
in these columns some months _back con- 
cerning velvet beans in British Guiana. 
The Lousiana Planter has since received 
from Prof. J. B. Harrison.a bag of these 
Guiana velvet beans, there called Bengal 
beans, and we are naturally led to in- 
quire as to whether or not these beans 
that Mr. Hendrick reports as poisoning 
cattle in Scotland and traced back to 
Java, could be the same as the Bengal 
beans that we have recently received 
from British Guiana for the purpose of 
testing here for increasing our soil ferti- 
lity. the Florida velvet beans having 
given considerable satisfaction when 
used for that purpose.—The Louisiana 
Planter and Sugar Manufacturer, Vol. 
XXXX, No. 8. 


STUDIES ON THE KOLA NUT. 


Studien iiber die Kolanuz by L. Rer- 
negau: Tropenpfl. 12 p. 117. 


ABSTRACTED BY J.C. WILLIS. 


The author first points out that there 
is still some doubt asto the true source 
of the Kola nut—whether one or more 
species are concerned. 


He then, aftera chemical discussion, 
says that a good chewing nut should not 
be slimy; must not taste astringently 
bitter; must strongly stimulate the 
secretion of saliva soon after chewing 
(hence its use against thirst) ; must leave 
a long-lasting, sweetly aromatic, cacao- 
like aftertaste, especially if one drinks 
water after chewing; must (after drink- 
ing water) purify the taste and breath ; 
and have a refreshing action. 


FRUIT INDUSTRY OF JAMAICA. 


' In order to supplement the information 
which appeared under the above head- 
ing in a recent number of the Agri- 
cultural News (Vol. VII, p. 20) the 
accompanying facts and figures on fruit 
production in Jamaica, are reproduced 
fromthe Annual Report (1906-7) on the 


colony :— 
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Fruit formed 53°'7 of the total exports 
in 1906-7. as compared with 55‘0 per cent. 
in 1905-6, and 41°8 in 1904-5. The absolute 
value of the fruit shipments, however, 
shows an advance as compared with last 
year, the banana exports alone having a 
value of £37,800 in excess of the previous 
year. During 1906-7, also, the number of 
coconuts exported trom Jamaica was 
greater by 4,000,000 than those shipped 
in 1905-6. This represented an increased 
value of £15,800, 1t is marked in the 
report that the increased export of 
coconuts indicates the gradual recovery 
of vie plantations from the hurricane of 


Grapefruit. limes and lime juice were 
sent abroad in slightly increased quan? 
tity, but, on the other hand, the decline 
in the shipments of oranges that was first 
noticeable in 1903-4, still continues, and 
the returns for 1906-7 show a decreased 
value in the orange exports of £19,500 as 
compared with those of 1905-6. 


Bananas, of course, take first place 
among fruit products and exports of 
Jamaica. The following are the number 
of stems exported in each of the past 
four years :— 


1903-4 7,800,000 
1904-5 8,900,000 
1805-6 14,980,000 
1906-7 16,000,000 


The vast bulk of the crop goes to the 
United States. butthe quantity sent to 
the United Kingdom, which was under 
695,000 in 1904-5 rose to 1,217,000 in 1905-6, 
and 1,254,000 in 1906-7. In the same 
period the quantity exported to Canada 
has risen from 10,500 to nearly 118,000. 


The number of oranges exported has 
fallen since 1903-4 from 82,600,000 to 
55,100,000 last year, the shipments to the 
United States having declined from 
64,200,000 to 18,400,000, On the other hand, 
the quantity exported to the United 
Kingdom, which was 12,100,000 in 1903-4, 

has risen to nearly 26,000,000 last year, 
and to Canada from 4,500,000 to nearly 
10,000,000.—A gricultural News, Vol. VII, 
No 152, Feb. 22, 1908. 


oe ee Bae) Ai Fh keke | pth 3 
sol ea ld a . ans eee at 


May 1908. 451 


, DRUGS AND MEDICINAL PLANTS. 


have compiled the following table, 
showing the fluctuations in the makers 
prices of hydrochloride (for minimum 


bulk lots of 175 oz.) over a series of 


CHEAP COCAINE. 


The sharp contest between the manu- 
facturers of cocaine which we reported 
in our last issue is an event of unusual 
interest in the history of this important 
alkaloid, indicating, as it does, the weak- 
ness of so-called ‘conventions ” when as- 
sailed by independent or ‘‘ outside” 
makers determined to obtain a footing 
on the market at any price. As a conse- 
quence of sudden and sweeping reduc- 
tions the cocaine market has become 
unsettled, there being a want of con- 
fidence in the stability of the article. In 
order to induce business, therefore, the 
makers have instituted quite a new 
departure by granting a falling clause 
to protect buyers for delivery over the 
next nine months, which in other words 
means that if, during the currency of a 
contract, buyers should be quoted lower 
prices than the contract-price for equal 
quality, they would be charged the same 
price on receipt of proof, or allowed to 
deduct the respective quantity from the 
balanceof theircontract. This unusually 
long period of ‘‘ protection” which 
covers buyers to the end of this year, 
has led toa fair amount of speculative 
business, That the present prices leave 
a loss goes without saying, as the cost of 
crude cocaine is said to be about 7s. per 


oz. In November last we reported that 


the Peruvian erude cocaine factories had 
closed down and that the export trade 
had declined considerably. About that 
time large consiguments, which repre- 
sented the factory stocks, were shipped 
to Hamburg iu order to await a better 
market, and as these have since heen 
drawn upon, it is anticipated that even- 
tually the makers of hydrochloride will 
find a difficulty in obtaining delivery 
of the crude material. Moreover, the 
increased demand for erude alkaloid, 
engendered by the recent speculation, 
may have the effect of Peruvian makers 
instructing their principals on the Con- 
tinent to advance their prices, which 
are at present unchanged. Should this 
happen, there will in all probability be 
a ‘‘squeeze,” and this in turn would put 
an end to the current unprecedentedly 
low prices. These opinious are ad- 
vaneed by those who are believed to 
know most about the position of the 
article, but it need hardly be said that 
the intentions of the manufacturers are 
only known to themselves. In view of 
the present interesting situation, we 
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It is interesting to note that in 1884, at 
the time cocaine hydrochloride was 
introduced as a commercial product, the 
following statement appeared in a OC. 
& D. editorial :-- 


The alkaloid is at present very costly, 
9d. or 1s. per grain, and its price is not 
likely to fall for a few months. 


In that year Messrs. J. W. Drysdale & 
Sons made a sale of 200 grams (about 6 
oz.) to the Continent, which cost the 
buyer 250/.; whereas to-day the value of 
175 oz. is Just under 50/. a decline which 
we believe is unprecedented in the com- 
mercial history of fine chemicals. The 
causes of the present depression are 
deep-seated, one of the contributory 
factors being the prohibitory measures 
taken against the consumption of 
cocaine in India and elsewhere, with 
I aye ere article deals fully.— 

emist an ruggist. No. 1,46 f 
LXXIL, March 1908 at 


[Coca is only a small industry in 
Ceylon, but our leaf is largely the mar- 
ket staudard, Everything, therefore, is 
of qniarest locally that concerns prices, 
—Ep. 
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COCAINE IN INDIA, 


We have been desired to solicit the 
co-operation of the home trade with the 
authorities in India and the best of the 
Indian drug-trade in controlling the dis- 
tribution of cocaine and its congeners 
which have caused most’ deplorable 
ravages by excessive use among the 
native population of our great depen- 
dency. The present is an opportune 
time for presenting facts which may 
not be as well known n Europe as they 
are to English chemists in our great 
dependency. 


In India cocaine is commonly dealt 
in by persons (including pedlars and 
hawkers) of a lower class than dealers in 
Europe, and its useas a stimulant has 
sO spread as to become a national danger. 
The authorities can expect little help 
from the general public in their cam- 
paign against the cocaine-habit, and 
there is good reason to believe that the 
native subordinates, on whom they 
must depend, are often not above the 
temptations which are offered to them 
to collude in the malpractices which 
they may detect. It therefore behoves 
all honest dealers in cocaine to co-oper- 
ate with the Government. This applies 
particularly to English and Contiuental 
wholesale. druggists or drug-houses. 
India obtains its cocaine entirely from 
Kurope, and the Indian dealers would 
have little opportunity for the evasion 
of the regulations by which Government 
attempts to regulate the trade in the 
drug if only the wholesalers who supply 
them would study those regulations and 
co-operate in making them effective. 
The wholesale trade as a body have acted 
up to the high standard of English com- 
mercial integrity, but there are excep- 
tions, all but one being in Germany. 


The regulations in force in the Punjab 
are typical of those in other Provinces. 
Bengal was the first to adopt, in 1902, 
regulations respecting the importation 
and sale of cocaine; Bombay followed 
in 1908, then Madras, and in 1906 the 
sanction of the Legislature was given to 
a measure which enabled the Punjab to 
issue rules and regulations (C. & D., 
1906, II., p. 627). Now the cocaine-trade 
throughout India is at present controlled 
by the Government, which prohibits the 
use of the Post Office for the import- 
ation of the drug, and officers connected 
with the mail and postal service have 
been authorised to search postal articles 
suspected of containing the drug, and to 
take steps for its confiscation. The 
Government also restricts the importa- 
tion of cocaine by means other than the 
post to persons or their authorised 
agents who have heen especially per- 
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mitted to import the drug by a local 
Government or Administration (i.e,, the 
authorities of one of the Provinces), 
Customs officers at the seaports are in- 
structed not to pass cocaine to any ex- 
cept persons so authorised. From infor- 
mation which we have received from 
correspondents it appears that evasion 
of the Government control over the 
trade is most often effected by post, and 
it is therefore desirable to recall the 
rules and regulations. We site those of 
the Punjab, which are the most recent, 
and are practically the same as in other 
Provinces. According to these the 
possessions of cocaine, except under a 
licence, is forbidden saving the special 
cases (a), (b), (c) noted below. The rules 
apply to eucaine, novacocaine, tropa-co- 
caine, alypin, and all admixtures or pre- 
parations of these, as well as to cocaine. 
The special cases are: 


(a) Possessions of the drugs, purchased 
from a duly authorised vendor for all 
medicinal purposes, on the prescription 
of a person who practises medicine accor- 
ding to Western methods ; 


(6) Possession of the drugs, up to the 
limit of 1 oz. each, required for the 
exercise of his profession, by a person 
who has been registered under a Huro- 
pean or American Medical Act, or who 
has received a medical diploma from an 
Indian University or College, and who 
practises medicine according to Western 
methods; and 


(c) Possession up to the limit of 1 oz. 
as ip (6) required for the exercise of his 
profession, by a person who has received 
a European or American degree in dental 
surgery and who practises dental surgery 
in the European method. 


In no other case is unlicensed posses- 
sion allowed, and unlicensed sale is for- 
bidden in all cases. A qualified medical 
practitioner or dentist may without a 
license dispense cocaine or its substitutes 
in his own prescriptions, but if he sells 
them he must be licensed to do so, 
Licenses for sale are issued free of charge 
but they are not given to any person 
who is not a chemist and druggist or 
medical practitioner. Ordinarily a 
license is authorised to possess only | oz., 
but in special: cases the limit may be 
raised. The alkaloids must be kept and | 
sold in approved and specified premises, 
aud may be purchased by a license from 
Europe or from another licensed vendor 
in India. Licensees are required to 
register their transactions in cocaine or 
its substitutes, and may sell them to 
any other licensee or to a qualified 
medical practitioner or dentist, but to 
no other person except upon the pres- 
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‘eription of a qualified medical practi- 
tioner. A licensee who makes a sale on 
a prescription is required to retain the 
original prescription, or a copy, and to 
note on it, as well as on the copy, if 
there is one, every sale made according 
to it; and he is forbidden to repeat a pre- 
scription except on the order of a quali- 
fied medical practitioner. A _ difficulty 
has been felt about the trade in pro- 
prietory articles containing cocaine or 
its substitutes, but it has now been 
decided that they may not be sold ex- 
cept by licensed persons, and_ that 
licensees may sell them only if the 
articles show plainly on the labels what 
quantities of cocaine, eucaine, and nova- 
cocaine ete,, arein them.—The Chemist 
and Druggist, No. 1,468 Vol, LXXII, 
March 1905. 


TRADE REPORT ON DRUGS. &c. 


LONDON MARKETS. 


Acip, CiTric.—In the absence of any 
demand whatever the market has further 
declined, English or foreign being quoted 
at ls. 4d. per lb. 


BENZOIN.—Sales privately last week 
ex auction include fair Sumatra seconds 
at £7,, and middling at £6. 10s. per cwt. 


CAMPHOR.—Chinese crude is_ lower, 
with spot sales at 160s. per cwt., being a 
reduction of 10s., at which price there 
are sellers for March-May shipment. 
Refined is slow of sale, English bells 
offering at 2s. 9d. in ewt. lots; for ship- 
ment from Japan 2s. 1d. c.i.f. is quoted 
for l-oz. tablets, and 2s. ¢c.i.f. for slabs. 


CAPSICUMS,—were dearer at auction, 
eight, bags of Nyassaland realising 68s. 
_ for good bright red off-stalk. 


CLOVES.—At auction forty-nine cases 
Penang were bought in at 10d. to ls. per 
lb. for fair picked; fifteen cases fair 
Ceylon sold at 73d. Privately Zanzibar 
on spot are offered at 5d., to 54d. and 
for delivery prices have advanced, the 
sales including March-May at 4réd. to 
5d., June-August at 5d. to d5id., and 
August-October at 5,.d., closing on 
Wedneday with buyers. For arrival 
Marech-May has been sold at 5d. c.i-f., 
and September-November at 5éd. cif. 

/w. 


CocAINE.—As the result of a sharp 
fight between the makers there have 
been two substantial reductions of Is. 2d. 
and 10d. per oz, in the price of hydro- 
chloride since our last issue, the basis 
price for 175 oz. lots now standing at 
6s. per oz. The above reductions, the 
second of which was announced to-day 
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(Thursday), have been the cause of con- 
siderable comment. At the decline a 
fair amount of business has been done, 
and the balance of opinion is that itis 
now a favourable time to contract, as 
agents are offering with the falling 
clause, which fully protects buyers for 
delivery over the next nine months. 
The ruling prices for hydrochloride, 
which are unprecedentedly low, leave a 
very small, if any, margin of profit for 
makers, and if a large business should be 
done, as is expected, then the present 
prices will be of short duration. As we 
have previously stated, the makers are 
now no longer united, although several 
of the leading manufacturers have poss- 
ibly an understanding in regard to the 
tactics to be adopted towards the makers 
who brought about the dissolution of the 
convention, and are now competing 
among themselves. In regard to the 
falling clause on: contracts, Messrs. 
Domeier & Co., state in their circular : “‘ If 
during the life of your contract you can 
prove being able to buy cocaine equal in 
quality to the B. & S. brand from another 
reliable manufacturer, at a low price, 
our principals will either reduce the 
price for the undelivered portion of the 
contract correspondingly, or, in case 
they are not willing todo so, you will 
be at liberty to cancel the balance of the 
contract.” This, of course, applies also 
to several other makers. 


Cocoa BUTTER.—At auction 60 tons of 
Cadbury’s A. sold at from 1s. 84d. to 1s. 
43d,., the average price being ls. xd. At 
the Amsterdam auction 75 tons Van 
Houtens sold at the average price of 
80 30c. against 86, lic. at the previous 
auction. 74 tons de Jong sold at 77kc. to 
77%c. 10 tons Mignon and 10 tons Suchard 
at77c. to 77tec, per half kilo. 


GINGER.—Jamaica ginger was steady 
at auction, 33 packages being disposed of 
out of 267 offered, comprising fair small 
washed at6ls. and ordinary small at 57s. 
6d. to 58s. A moderate supply of Cochin 
and Calicut was offered, but only small 
sales were made, including limed cut 
tips at 44s. Small, plump, washed Cochin 
was taken out at 37s. 6d., and medium 
and bold limed Calicut at 48s. 


IPECACUANHA-—Hifteen_ bales of Hast 
Indian have arrived per Nile from Singa- 
pore, and six bales of Matto Grosso have 
also come to hand. 


Macr.—West Indian at auction sold 
at higher prices, 40 packages realising 
1s. 10d. for fine pale, 1s. 4d. to 1s. 5d. for 
fair to good pale and reddish, 1s. 3d. to 
ls. 4d. for fair to good red, and 104d. to 
1s. per lb. for broken, 


Drugs and Medicinal Plants, 


OiL CasToR,—is lower. Hull make of 
first-pressing in barrels, is now quoted 
for prompt delivery at £25. 15s,, March- 
June at £25. 10s., and July-December at 
£25. 15s.; second-pressing being 10s. per 
ton less, ex wharf London. 


PEPPER.— At uuction a few bags good 
Ceylon sold at 4d. Good Tellicherry was 
bought in at 43d. per lb.; privately, fair 
Singapore on spot is quoted 34d. A 
good business has been done for ship- 
ment at easier prices, including March- 
May. April-June, and May-July at 333d. 
to 32d. cif. At auction 380 bags fine 
Muntok white were hought in at 
6Zd. Spot sellers of Singapore ask 5 d. 
to 58d., and nearat hand 53d. landed 
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terms; Penang is worth 43d. Rather 
easier prices are quoted for arrival, the 
sales comprising March-May and April- 
June shipments at 5%,d. to 54d. cit, d/w. 


TURMERIC.—Madras_ is steady with 
small sales at trom 22s. to 28s., and tor 
Cochin split bulbs 14s is asked on the 


spot. Bengal is unaltered. At auction 
40 eae of Cvuchin split hulbs sold 
at 14s, 


Wax, CARNAUBA, is easier, Waxy grey 
offering at 110s. spot and 105s. for distant 
delivery. 50 bags chalky grey have been 
sold in Liverpool at 107s. 6d.—The 
Chemist and Druggisl, 7th March, 1908, 
Vol, LXXII. 


TIMBER. 


TEAK. 


TRANSLATED TITLES OF ARTICLES 
REVIEWED. 
By J. C. WILLIs. 


The properties and production of Java 
Teak or Djati by M. Busgen. 
Teak in Siam, by C, C. Hosseus. 


Teak-afforesting in the African Colo- 
nies, by W. Busse.—Beihefte zum Tro- 
penpflanzer. VII. 5, 1907. 


An area of 75,000 or more acres is given 
up to this cultivation in Java and there 
are large areas of wild forests. In 
general only teak occurs on the ground, 


but other species are occasionally found 
intermixed and of late attempts have 
been made in mixed cultivations with 
Acacias and other trees. The usual 
height in well grown forests is about 
100-110 feet and thickness 18 to 40 inches. 
At 36 years old the average mass of avail- 
able wood is 880 cuhic metres to the 
hectare, valued at £6s. 5 to £12 the cubic 
metre.-according to length of balks from 
2 to 10 yards, 


Siam is of late coming into prominence 
as a source of teak, and Hosseus givesa 
detailed account of its occurrence there. 


Busse recommends the planting of teak 
in the German colonies. 
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WHY DOES PRUNING STIMULATE 
FRUCTIFICATION ? 


By G&o. A. PFISTER. 


The man who has constantly to deal 
with plants, and intelligently watches 
their development and life, will finally 
be able to understand some of the deep 
secrets which regulate their existence, 
and which they disclose to him in their 
silent language. 

If I have been able to understand this, 
I think that amongst others, I have come 
to explain the reasons why pruning stim- 
ulates fructification. 


Whether what Iam writing has been 
observed or stated by others, I cannot 
say. However, I am certain that I never 
found it mentioned in any of the various 
books and pamphlets on pruning or 
fruitgrowing which have passed through 
my hands, 


Itis‘a proved fact, that trees which 
have been well pruned—taking variety, 
soil, and climate into due consideration— 
bear more aud better fruit for a longer 
period of life. But if there is scarcely 
any diversity of opinion upon this fact 
amongst orchardists of thorough kuow- 
ledge, it seems to ms that the reasons, 
the causes of it, may be well: open to 
discussion. 


In fact all writers agree that the leaf- 
buds of a given shoot mostly develop 
earlier into frnitbuds if the shoot is cut, 
twisted, or piucked back, because 
through this operation the flow of the 
sap is checked, and in consequence of 
the greater quantity of sap circulating 
in less wood, the leatbuds develop sooner 
into fruitbuds. I think this explana- 
tion is not too clear, and perhaps even 
contrary to the physiological laws; 
because nature, which gives to every- 
thing that lives, all the capacities con- 
nected with life from the very beginning 
of its existense, reserves the highest 
faculty, which is the faculty of repro- 
duction, for the mature organisms only ; 
that is, for those which have attained 
their full vigour, and takes itaway from 
them in their old age, when their vigour 
is on the wane. 


Now if the forementioned transforma- 
tion of buds was purely due to physical 


Jaws, and supposing that this was the 


only reason, the results ought to be con- 
stantly the same. But in fruitgrowing 
it is not always true that certain opera- 
tions performed in a given way, will 
always give the results which we expect 
from them. Allow me to explain; In 
the books on pruning we find that the 


bending and twisting of a shoot of a 
pear tree has the result that from its 
buds grow spurs, and in fact this will 
happen almost regularly. Yet I have 
often seen, that instead of spurs, one 
developed into a vigorous shoot having 
all the arpearance of asucker, while the 
other buds remain dormant. How is it 
that this bud was not subject to phy- 
sical effects of the changed circulation 
of sap? 


One of the rules in pruning is, that 
from the purse of anapple or pear tree 
will always grow dards or spurs, which 
will bear fruit sooner than dards or 
spurs which grow from a branch instead 
of froma purse. I am _ ready to’ show 
whomsoever desires to see, strong and 
vigorous shoots grown from _ purses 
which are not likely to bear fruit for at 
least three years and even more. How 
can this be explained if the abovemen- 
tioned hydraulic law be true ? 


I have cut shoots of an apple tr 
down to two-thirds of cheln natal 
length, and as a result fruitbuds devel- 
oped. Those shoots of the same tree 
however, which I pruned to one-third of 
their original length, grew into wood 
one bud developing, the rest remaining 
dormant. Here we have an example, 
where the weakness of the plant was 
greater and yet had the perfectly oppo- 
site result; wood instead of fruit. 
Where does the theory then come in ? 


These are some of the exceptions to 
the rules which encouraged me to make 
a modest critique to theories which are 
almost generally accepted; theories, 
which, however, are easily explained by 
my theory. Ido not deny that pruning 
causes modifications in the circulation of 
sap, but there must be other reasons 
which cause the effects which we expect 
from pruning. 

I think that the pruning is nothing 
but that we interfere, in a scientifically 
established way, with the physiological 
integrity of the plant, injuring the same - 
and to this injury—if not too great—the 
plant answers with blossoms and fruits 
trying to make sure of the preservation 
of its own kind. 


I believe, that in nature, every being 
be it animal or vegetable, has a esponsi- 
bility towards nature and creation, 
which culminated in the preservation of 
its own kind, in the struggle for exis- 
tense. Not the struggle of the single 
individual, but of the individual as part 
of the whole class to which it belongs. 
And it is co me as if the plant knew, and 
understood, that its existence is threa- 
tened by the injury of the pruning knife, 
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and not knowing whether it will be able 
to outlive it, produced seed to ensure the 
. preservation of its own kind. 


It is a well-known fact, that trees, 
having been severely injured by stormy 
winus, ring-barking, or other such causes 
will seed abundantly before they die, 
and I think that no better example and 
proof for my theory could be given, 
than the enormous amount of nuts on a 
gum tree, after it has been ring-barked. 
Is there any explanation but the tree, 
foreseeing its approaching end, tries to 
make sure of the preservation of its own 
kind? Often, after aloug dry summer, 
feuit tree will grow into blossom in 
autumn (shortly after losing their 
leaves); and this is nothing but a des- 
perate last attempt to propagate its own 
kind before the dreaded end. A well- 
pruned tree, if heavily manured, will 
produce more wood and less fruit, be- 
cause it is too well off, and not anxious 
to reproduce its own kind. Under nor- 
mal conditions the tree would have 
answered to the pruuing by producing 
abundant fruit; but the heavy manuring 
makes it again feel strong and vigorous; 
it forgets the injury of the pruning 
knife and it produces wood, to continue 
its individual life. We find, therefore, 
that only he is a good pruner, who 
knows how to estimate the vigour of 
life in every single tree, and prunes 
aceordingly.—Journal of Agriculfure, 
Ww.A. Vol. XVI. Part 2. February 1908. 


LIME AND ITS RELATION 
TO AGRICULTURE. 


By. Percy G. WICKEN. 


Lime, according to the works of 
ancient writers, was one of the earliest 
substanzes used for improving the 
productiveness of the soil. It has been 
largely used in Europe for several cent- 
uries, and the earliest American writ- 
ings show that lime took a prominent 
place in the agricultural history of that 
country. 


Lime has also been used toa more or 
less extent in the Australian States, 
but has by no means been universally 
adopted, and its use in a judicious 
manner would prove beneficial to the 
Australian farmer in many ways. 


The term “lime” is generally under- 
stood to mean quick or caustic lime or 
ealeium oxide. chemical symbol (Ca0. 
When any form of carbonate of lime, 
limestone, oyster shells, or shell mar], is 
burned, the carbonic acid is given cff 
and lime or quicklime is produced. In 
burning, the calcium carbornate under- 
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goes decomposition, the carbonic acid 
being thrown off and the caustie or 
quicklime remaining inthe kiln. The 
tuel generally used in burning is wood, 
and some of the ashes from this will be 
found as impurities in the lime, 


Lime may be burnt in 
of ways from the rough pile of 
logs with the stone of shells piled on 
top, to the most modern furnance made 
of solid masonry, firebricks, and boiler 
plate steel, but the result is about the 
same, except in the cost of carrying out 
the operations. 


a number 


BURNING :—Limestone or any carbon- 
ate of lime begins to decompose at 
about 300 degrees C.,and the temper- 
ature usually employed is indicated by 
a bright red heat; it should not be allow- 
ed to exceed 1,100 degrees C. The 
facility with which lime is burned de- 
pends upon the porosity and composi- 
tion of the stone, the size of the lumps, 
and the quantity of air passed through 
the burning mass. Again, the expul- 
sion of carbonic acid is facilitated by 
the introduction of steam intothe mass, 
This accomplished by lime burners by 
watering limestone which has become 
dry by exposure to the air. If the tem- 
perature rises too high, the lime is said 
to be ‘‘dead burnt,” or ‘‘over burnt” 
and will not slack. In burning, lime- 
stone retains about the same volume, 
but loses about 44 per cent. in weicht, 
that is 100 lb. of stone yields about 56 Ib. 
of lime. If the lime has been properly 
burned, it forms a hard white stony sub- 
stanee, which slakes or combines with 
water in the proportion of 181b. of water 
to 56 lb. of lime; both under burnt or 
over burnt lime slake badly, and are not 
so valuable as well burnt lime. 


TerMs.—We often hear the term 
“agricultural lime” and “ building lime” 
mentioned, as if they were different 
articles, but in reality no difference 
exists, and the same article is used for 
both purposes. Sometimes the term 
“agricultural lime” is used to mean 
“building lime” that has been air or 
water slaked, and sometimes refers to 
the kind of stone from which is derived ; 
more often, however, any inferior lime 
which is not suitable for building is 
termed ‘agricultural lime.” The vari- 
ous kinds of lime used in agriculture are 
as follows :— 


Stone Limk&. —Good limestone contains 
from 50 to 55 per cent. lime CaO and — 
40 to 44 per cent. carbonic acid, with 
smaller amounts of magnesia, silica, iron, 
and alumina. Such limestone when 
burnt would produce the best quality of 
caustic or quicklime, containing 90 to 
98 per cent, of calcium oxide (CaO), 
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Freshly-burned lime, when removed 
from the kiln, will weigh about 90 to 
95 lb. to the bushel, and when slaked 
will make about three bushels in volume. 
Good limestone is found in pockets in 
coastal limestone ranges of the We-t 
coast, between Cape Leeuwin and Car- 
narvon; also large areas of good lime- 
stone exist at the head of the Great 
Bight, from Israelite Bay to Eucla, 
reaching 150 miles inland. A small de- 
posit is known at Southern Cross. 


MAGNESIAN LIMmeSTONES.—Magnesian 
limestones or dolomites vary very much 
in their composition, and may range in 
carbonate of lime from 20 to 80 per cent. 
and in carbonate of magnesia from 10 to 
60 per cent. The average of such lime- 
stone when burned will produce a lime 
containing from 75 to 85 per cent. of 
calcium oxide, and 5 to 20 per cent. of 
magnesium oxide. Magnesian lime 
weighs about 75 to 85lb. to the bushel, 
and when slaked will make about two 
bushels for one by volume. There is a 
small deposit-of this rock at Milie Soak, 
near Cue. 


OysTER SHELL LimMBs.—Oyster shell 
coutains from 90 to¥5 per cent. of cal- 
cium carbonate, and will produce when 
burned a comparatively pure lime, 
which should contain from 85 to 95 per 
cent. of pure calcium oxide if it has not 
been excessively mixed with ashes in 
burning. Freshly-burned oyster shell 
lime weighs about 6 1b. per bushel, and 
will make when slaked about twoand a 
half bushels for one by volume... Oyster 
shells suitable for burning are to be 
found in most of the estuaries in the 
coastal districts. 


SLAKED LimEz.—The process of ,slaking 
isthe taking up of water, either from 
the airor by water being poured over 
the lime. The lime when.it has absorbed 
all the water it can forms calcium or 
lime hydrate. It also absorbs some ¢car- 
bonate acid from the air, and forms car- 
bonate of lime. 


The Maryland Agricultural Experi- 
mental Station recently published an 
article on this subject, from which it is 
easy to ascertain the amount of water 
required to slake different classes of lime 
and the increase in bulk and weight due 
to slaking. 
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Gas Lime.—Quicklime is used at the 
gas works for removing the impurities 
trom the gas. After the lime has been 
saturated with these impurities it is of 
no further use to the gas manufacturer, 
and is sold tor agricultural purposes 
under the name of gaslime. It varies 
greatly in composition, aud contain: the 
sulphides and sulphites of lime, which 
are injurious to the young plants if the 
lime is applied too fresh. The action 
of the air on these sulphides and sul- 
phites changes them to sulphate of lime 
(gypsum), therefore the exposure of 
gas lime tothe weather for some time 
improves its agricultural qualities. Its 
weight isabout 65 lbs. to the bushel. 

GYPSUM, OR LAND PLASTER is a 
combination of lime with sulphuric 
acid forming sulphate of lime. It occurs 
in Nature in large deposits, forming 
beds of rock, which are ground to a 
fine powder for commercial purposes. 
It varies in colour from white or light 
yellow to gray. It is of advantage to 
place gypsum in stables, etc., as it 
absorbs the ammonia given off from 
the manure, and can afterwards’ be 
applied to the soil, A little gypsum 
mixed with the manure heap helps to 
retain the ammonia which would other- 
wise be lost. Gypsum is also stated to be 
able toset free the potash contained 
in the soil, and make it more _ readily 
available as plant food. Some exceell- 
ent deposits of gypsum have found at 
Dongarain this State. 

MARL is the term applied to deposits 
which contain a large quantity of parti- 
ally-decomposed shells. These are de- 
composed by exposure to weather, and 
such soils contain large quantities of 
lime, which, when burned furnish a 
supply of quicklime. 

VALUE OF LIME AS A MANURE.—AI- 
though all crops contain more or less 
lime in their composition, the amount 
is so small that it is hardly worth con- 
sidering, and sufficient lime for the 
requirements of all cropsis to be found 
in almost all soils. The quantity of 
lime taken from the soil by a heavy 
crop varies from 10 lbs. per acre in a 
crop of cereal to 90 lbs. in the case 
of clover. 


Itis the chemical action of lime on 
the soil which gives it its value, by 
making the plant food readily avail- 
able. This is brought about by the 
action of the lime in decomposing the 
mineral matter in the soil. 


Lime also hastens the decomposition 
of organic matter andinert nitrogen- 
ous compounds of humus in the soil 
and promotes the formation of ammonia 
and nitrate compounds from the same. 
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Lime promotes nitrifying ferment and 
mukes possible their existence in many 
eases that would be impossible with- 
out its presence. Lime is especially 
valuable it applied after a crop has 
been tarned under from green manuring 
as it acts chemically on the organic 


matter and causes it ‘to decompose 
rapidly. Ail these facts teach us that 
lime is not a substitute for manure, 


buta reinforcement for it. 


The continual application of lime to 
any soil without the addition of fertili- 
lisers tends in a short time to make the 
soil sterile, and itis that gave rise to 
the old saying: ‘Lime enriches the 
father, but beggars the son.” The 
excessive use of lime ona farm may be 
of benefit to the tenant for a few years 
but is bad for the owner, and in some 
parts of the world land-lords have for- 
bidden their tenants by contracts from 
using lime on their estates. Soils that 
are rich in organic compounds, such, 
as swampy and peaty are greatly 
benefited by the application of lime, 
Stiff clay lands, even if not con- 
taining much organic matter are 
also greatly benefited by lime, the ac- 
tion is principally upon the mineral 
matters which it splits up and renders 
the food contained in them available to 
the plants, and the soil becomes easier 
to work. Onalight sandy soil the ac- 
tion of lime is also beneficial in  help- 
ing to bind the particles together. and 
increasing the cohesive and capillary 
power to the soil. 

Lime is of great value in places where 
the land has an acid reaction. This 
acidity or sourness of the soil is gener- 
ally due to the decomposition of the 
remains of plants in the soil forming 
organic acids and this condition is more 
noticeable on wet than on dry soils. 
The acidity or sourness is readily correc- 
ted by lime, and the good effect of lime 
on sour grass land is very noticeable. 

How TO KNOW IF LIME IS REQUIRED. 
—The easiest way in which this can be 
determined is to obtain a few pieces of 
blue litmus papers (this can be obtain- 
ed trom almost any chemist for a 
few pence); place a piece of this 
paper in contact with the moist 
soil; if the soilis sour it will turn red, 
and the degree of acidity can be deter- 
mined by the quickness with which it 
changes colour and the. deusity of the 
redness produced. Another method, if 
the soil is dry, is to place two fable- 
spoonfuls of soil in a cup, moisten, it 
with enough waver to make the mas 
like a thick paste, make a cut with a 
knife and insert a piece of blue litmus 
paper, and allow it to remain in contact 
with the soil for about fifteen minutes ; 
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if the blue colour has turned to red the - 
soil will be benefited by liming. 

Method of applying.—Clayey soil can 
stand more frequent and heavier appli- 
cations of lime than light sendy soils, as 
the action tends toimprove the mech- 
anical condition of such soils. The 
quantities applied vary according to the 
soilsand the customs prevalent in various 
parts ot the world from about two tons 
per acre for light soils to as high as 12 
tons per acre on cold heavy clays, and 
such applications are’ made at intervals 
of from five to six years. 


Our soils in this State are mostly of a 
light nature, and a smaller dressing cf 
lime at more frequent intervals would be 
likely to prove of benefit, except in some 
of our swampy lands in the South-West 
District, where a heavier application 
would most likely prove beneficial. 


The autumn is the best time of the year 
to apply lime to the ground, but if not 
convenient to apply at this time, a 
moderate application may be made at 
almost any time. The best method to 
apply lime is to make small piles of lime 
on the surface at regular intervals, and 
cover these with earth; the moisture in 
the soil will soon cause the lime to slack, 
and as soon as it has come to the 
powdery condition it should be spread 
evenly over the soil and harrowed in. If 
the svilis very dry, the application of a 
quantity of water to cause it to slack 
may be desirable. It should be re- 
membered that lime in its caustic or 
quick state has the most power of 
producing the necessary chemical and 
physical changes in the soil; and, there- 
fore the object should be to get the lime 
into the soil in its natural state, and well 
mixed with the soil before it has time 
to lose any of its active principles. Lime 
should not be allowed to “air slake’ 
before being applied to the soil, as by 
doing so it absorbs the carbonic acid 
from the air and is changed back to the 
carbonate, the form in which it existed 
betore burning, and consequently the 
labour expended in burning the lime- 
stone has been lost. Theaction of slaked 
lime is exactly the sameas of stone or 
quicklime, but is not so pronounced, and 
itis generally of more benefit to use the 
lime unslacked or only partly slacked as 
mentioned above. In America powdered 
caustic lime has been placed on the 
market, which can be sown with the 
ordinary seed drills direct into the land, 
and this is, theoretically, the best way, 
as it applies the lime evenly, and in its 
best possible conditions; but, unfor- 
tunately, wein this State have not yet 
created a demand sufficient to induce 
anyone to erect machinery for this 
purpose. : 
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The tendency of lime is to sink down 
wards in the soil; and therefore, it 
should not be placed too deeply into the 
ground, and after spreading, the running 
of a set of heavy harrows over the 
surface is generally sufficient to incor- 
porate it with the soil. If ploughed 
under, a large part of the benefit of lime 


-islost. Lime has the power of liberat- 


ing ammonia from its compounds, and 
consequently it should not be sown at 
the same time as barn yard manure 
or fertilisers containing sulphate of 
ammonia, or a loss of the nitrogen is 
likely to occur, 


Another benefit to the agriculturist 
from the use of lime is in contending 
against various fungus diseases of plants. 
It is said to be of special benefit to 
prevent ‘‘club foot,” or ‘‘foot-and-toe ” 
diseases of turnips, and in some iustances 
scab in potatoes. It also destroys and 
keeps in check slugs and worms, and 
may no doubt destroy the larve of 
various insects. It is also stated to be 
of assistance in encouraging the growth 
of nitrifying organisms, and of the root 
tubercles, of leguminous plants. 


The following list gives the classificat- 
ion of a numberof plants accordiug to 
their action in regard to lime. The 
experiments were condncted by the 
Rhode Island Experiment Station :— 


Plants benefited by lime. 


Spinach, Pea, 

Lettuce, Peanuts, 
Beets, Tobacco, 
Celery, Sorghum, 
Onions, Lucerne, 
Parsnips, Clover, 
Culiflowers, Burley, 
Cabbage, Wheat, 
Cucumbers, Oats, 

Hgg plants, Timothy grass, 
Asparagus, Kentucky blue 
Khol Rabi, grass, 
Dandelion, Seed fruits. 


Swede turnips, Stone fruits, 


Plants indifferent to lime. 


Corn, Rye, 

Millet, Potatoes, 
Hungarian Millet, Carrots, 
Golden Millet. Red-top grass. 


Plants injured by lime. 
Water melon, Blue Lupin, 
Serradella, Sheep sorrel, 
From this it wiil be seen that the 
bulk of plants are beuefited by the 
application of lime.—Journal of Agri- 


culture, W.A., February, 1903, Vol, XVI, 
Part 2. 
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PROGRESS IN LEGUME INOCU- 
LATION. 


INTRODUCTION. 


The peculiar value of legumes for 
maintaining and inereasing the fertility 
of soils is dtte to certain bacteria which 
develop nodules upon the roots of legu- 
minous plants, and which have the 
unique power of rendering the free 
nitrogen of the atmosphere available for 
plant growth. Without these bacteria, 
legumes, like other crops, exhaust the 
soil of itscombined nitrogen. In many 
regions certain types of these important 
bacteria are abundant in the soil; in 
other localities they must be imported, 
either by distributing soil froma field 
where they are known to be present, or 
by using pure cultures of the proper 
organisms grown under artificial condi- 
tions. The old method of importing the 
bacteria by distributing soil from fields 
containing them is not only expensive, 
but there is very great danger of spread- 
ing weeds and destructive crop diseases 
as well as the desirable bacteria. Under 
modern conditions, therefore, it is wisest 
to depend chiefly upon the intelligent 
manipulation of pure cultures for inocu- 
lating leguminous crops. 


Tue Use oF PurRE CULTURES oF NITRO- 
GEN-GATHERING BACTERIA. 


Recent improvements in the methods 
of preparing and distributing pure 
eultuves for inoculating leguminous 
crops have obviated many of the diffi- 
culties previousiy experienced in their 
use. The directions for handling by 
the planter have been simplified, and 
adaptatious have been made to meet 
varyiug conditions of field and plant 
experiments. The directions accom- 
panying the cultures distributed under 
the present plan may be summarized 
as follows :— 


For cultures that are to be increased 
by the planter, in one gallon of clean 
water, boiled and evoled, is dissolved a 
small quantity of sugar andthe tablet 
which is supplied with the small bottle 
of culture. The liquid cultare in this 
smail bottle is poured into the gallon of 
solution and the mixture is allowed to 
develop for twenty-four hours at a 
temperature of about 70° F., and is then. 
ready for use.~ The seed should be 
thoroughly moistened with this culture, 
withous being soaked, and should then 
be spread out to dry in a clean. siady 
place. ltisan advantage, though not 
au absolute necessity, to dry imme- 


*One gallon will 


treat ab least three or four 
bushels of seed, 
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diately by mixing with the moist seed a 
small quantity of dry, sifted earth. 
Planting should follow as soon as practi- 
cable, using the same methods as for 
untreated seed. 


It is sometimes desirable to treat the 
soil direct instead of treating the seed. 
The solution is then mixed with enough 
dry soil (preferabiy from the field to be 
inoculated) so that it will just moisten 
the soil. This treated soil is again mixed 
thoroughly with a larger quantity of 
suoil—say, half a wagonload for an acre. 
The inoculated soil is then distributed 
evenly over the prepared ground and 
should be harrowed in at once to avoid 
exposure to sunlight. 


In special cases the amount of culture 
supplied is largely increased, and this is 
to be used immediately instead of 
waiting twenty-four hours for develop- 
ment. If the quantity of seed to be 
treated does not exceed 12 to 15 pounds, 
the user has simply to open the bottle 
at once and pour the contents upon the 
seed. If more liquid is needed to moisten 
a larger quantity of seed, water up to one 
gallon may be added, reckoning one 
quart to a bushel of seed. 


APPLICATIONS FOR CULTURES. 


As cultivated soils in any one place 
are usually well supplied with nodule- 
forming organisms adapted to inoculate 
the legumes that have been grown suc- 
cesstullly for many years in that region, 
very little benefit will be obtained from 
further inoculation. To guard against 
useless experiments and to make those 
carried out of value for future guidance, 
the applicant for inoculating material is 
required to fill out a blank form which 
asks for information in regard to the 
legume to be treated, date of planting, 
soil conditions, etc. 


On the reverse of the application form 
a circular letter gives briefly the plan 
of thedistribution. Attention is called 
to the fact that the bacteria are benefi- 
cial only in connection with legumes, 
such as the various clovers (including 
alfalfa), vetches, peas, 12nd beans, and 
are not applicable to other farm or 
garden crops. 


REPORT OF RESULTS. 


It is expected that each one who 
secures a culture for inoculating legumes 
will follow the directions carefully and 
report the results, whether a success 
or a failure, to the Bureau of Plant 
Industry. Blanks for this purpose are 
furnished at the proper time. The main 
facts desired for this report are quantity 
of seed (or area) planted and date of 
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planting; whether the culture was 
applied to the seed or soil; how the land 

was fertilized ; whether it was new land, 

an old field, or garden soil; the kind of 

crop previously grown; and whether 

the culture when applied was clear, 

faintly clouded, milky or frothy. 


As to results, the roots should be ex~ 
amined to determine whether the nodules 
are present or absent, and should be 
compared, if possible, with plants grown 
on ground not inoculated. In making 
this examination care should be taken 
in digging the plants not to detach the 
small root hairs. Plants simply pulled 
from the ground will usually be stripped 
of nodules along with the broken-off 
rootlets. Even with careful digging in 
compact soil it is necessary to examine 
the clumps of soil about the roots as well 
as the roots themselves. Any unusual 
conditions which appear to have affected 
the results of the experiment should be 
mentioned especially, together with 
information as to the general appear- 
ance and yield of the inoculated crop 
compared with the uninoculated portion 
or with previous experience with the 
same legume. 


THE EFFECT OF SOIL CONDITIONS UPON 
LEGUME BACTSRIA. 


In the investigation of the results of 
inocculation the wide range of soils for 
which cultures have been furnished has 
brought out the complexity of the sub- 
ject and developed many special prob- 
lems. The constitution or character of 
the soil itself has been found to have 
an effect upon the growth of nodules 
bacteria, as well as upon the formation 
of nodules.* Some soils have a chemical 
composition distinctly unfavourable to 
the development of the introduced 
bacteria ; other soils are so compact or 
retentive of moisture as to exclude air, 
and thus be unfavorable to the growth 
of the bacteria and to nodule formation. 


A study was made of the reports 
received from experimenters who used 
cultures for inoculating legumes to cor- 
relate, if possible type and condition of 
soil, treatment, legume species, ete., for 
those showing favourable results and 
those showing unfavourable results. Two 
representative and widely grown legume 
crops were studied in this way—alfalfa 
and red clover. The only selection made 
in the reports chosen for this study was 
in taking all those received during the 
two calendar months of November and 
December, 1906. These were classified 
(as illustrated in the reports quoted on 


* For a discussion of this, see Bulletin 100, Part 
VIIL., of the Bureau of Plant Industry, U, 8. 
Department of Agricultnre. oe f 
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pages 15 to 19) into ‘‘success” and 
“failures.” The third class, of ‘‘doubt- 


ful” character, is not included in this 
statistical study. Success, as here 
used, means an observed increase in 
nodule formation showing benefit to 
the crop, while a failure is scored 
when attempted inoculation failed to 
produce nodules or produced so few as 
to be of no advantage to the plant. 
When natural inoculation proved abund- 
ant the experiment was set aside as in- 
conclusive, as were also crop failures 
reported as due to poor seed, decidedly 
adverse season, and other factors clearly 
apart from the influence of inoculation. 
The reports, about one thousand in all, 
have been carefully studied, and the in- 
fluence of the various factors upon 
nodule formation is expressed in terms 
of percentage in the following table :— 


TABLE I.—PERCENTAGES OF SUCCESSFUL, 
AND UNSUCCESSFUL INOCULATIONS 
UNDER DIFFERENT SOIL CONDITIONS 
BENG NOVEMBER AND DECEMBER, 
1906. 


Alfalfa. Red Clover. 
Conditions cf Suc- Fail- Suc- Fail- 
Experiment, cesses. ures. Cesses, ures. 
% % ONE % 
On new ground AA sil 19 95 5 
On sand or sandy loam ... 75 25 87 138 
On loam Bey) 30 88 «12 


On clay or clayey loam... 65 35 92 8 
On fallow or sod turned 

under elas) 3l 91 9 
On old cultivated field soil 64 36 99 10 


Crop new to the region ... 61 39 92 8 


An examination of the data here does 
not warrant general conclusions of a 
positive character. Apparently none of 
the physical conditions reviewed are of 
great importance in determining the 
success or failure of the inoculation. 
For the present, therefore, we must 
assume that such differences as exist in 
these particular cases, making one soil 
more favourable tor inoculation than 
another, are, in part at least, biological, 
requiring more detailed investigation 
and experiment. 


Itis doubtless true that the cultures 
themselves have not always been in the 
most effective state at the time of use. 
With the safeguards observed at each 
point in their preparation and distri- 
bution, however, the cultures as they go 
from the laboratory are ina high state 


of efficiency. To secure the desired 


results they must, of course, be handled 

according to directions, 

THE EFFECT OF INOCULATION UPON THE 
COMPOSITION OF THE CROP. 


In some cases where there has been 
apparent failure to improve the legume 
crop, further examination may show a 
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decided gain from inoculation. Even 
where the lack of nodule formation does 
not seem to hindera healthy develop- 
ment of the plants, careful comparisons 
from analyses have shown the greater 
protein content of those well supplied 
with nodules. The amount of nitrogen 
contained in a soy bean crop* was found 
in one case to be 113°55 pounds to the 
acre for the inoculated plants and 75°98 
pounds to the acre of those not inoculat- 
ed, yet the appearance in the fields was 
the same. With cowpeas, inoculated 
and uninoculated, the nitrogen was 
found to be 139°21 pounds to the acre for 
the former and 11845 pounds for the 
latter. In each case, therefore, the 
inoculated crop, although apparently not 
improved, was in reality much valuable 
for feeding or for green manure than the 
uninoculated erop. 


In addition, it shouid be noted that 
with the inoculated plants the gain of 
nitrogen came largely from the air, 
while the plants lacking nodules drew 
upon the combined nitrogen of the soil. 
When the gain in nitrogen from inocul- 
ation is accompanied by largely  in- 
creased plant growth, the beneficial 
effect of nodule formation is, of course, 
most pronounced. Some chemical an- 
alysest of Canadian field peas, inoculat- 
ed and uninoculated serve to showina 
striking manner the comparatively rich 
growth of the inoculated peas. The 
plants bearing nodules had a nitrogen 
content of 2:29 grams per 100 of dry sub- 
stance; the plants without nodules 
grown in the same soil had 1°60 grams 
per 100 of dry substance. The average 
dry weight of inoculated and unin- 
oculated plants was 11:2 and 2°3 grams 
respectively. It is evident, therefore, 
that the inoculated plants supplied more 
than seven times the amountof nitrogen 
furnished by those not inoculated, viz., 
0°255 gram to the plant,’ as compared 
with 0.035 gram to the plant respectively. 


Similar results were obtained with 
wild hemp plants (Sesbania macrocar- 
pa), inoculated and  uninoculated.t{ 
Analyses§ of the nodules themselves and 
of the roots from which the nodules 
were removed show that, though the 
noduled plants madea decided gain in 
nitrogen in both roots and tops, by far 


* Grown at Agricultural College, Mich. For 
description, see Bulletin 224 of the Michigan 
Station, 

+ Analyses made by the Bureau of Chemistry, 
U.S. Department of Agricuiture. 

+ Experiment carried on by Mr. David Fairchild 
in charge of Seed and Plant Introduction 
for the Bureau‘of Plant Industry. 


§ Analyses made by the Bureau of Chemistry. 
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the highest percentage of nitrogen was 

found in the nodules themselves. The 

following table shows these figures in 
detail :— 

TaBLe II.--OCCURRENCE OF NiTROGEN 
IN INOCULATED AND UNINOCULATED 
PLANTs OF THE WILD HEMP. 

(Grams of nitrogen per 100 grams of 
dry substance.) 

1°50 

6°40 


1, Roots, stripped of nodules 
2. Nodules (from No. 1) 


8. Tops (from No. 1) 2209 
4. Whole plants (inoculated, hav- 
ing numerous nodules) 301 


5. Whole plants (not inoculated, 
no nodules) CoM Malise(a 


In veiw of the generally recognised 
imvortance of nitrogen to the growth 
of plants* the significance of the fore- 
going facts needs little emphasis. <A 
difference between abundant nodule 
formation and the absence of nodules, 
which may affect the value of a legume 
crop in the ratio shown, cannot fail to 
command attention when its bearing 
on successful farming is once realised. 
It is not enough merely to count yields 
in pounds or tons. The composition of 
crops for feed or green manure becomes 
in the light of these investigations a 
factor of importance. 


GREEN MANURING AND INOCULATION. 


Generally speaking, the experience of 
scientific farmers and the tests of agri- 
cultural experiment stations agree iu 
ascribing an unusual benefit to succeed- 
ing crops from green manuring with 
leguminous crops, and this is clearly 
due in a considerable degree to the nitro- 
gen fixed by the root nodules and not 
to the length of the root system or 
other peculiarities of leguminous plants. 
Unfortunately, investigators have not 
given sufficient attention to the relative 
abundance or searcity of nodules when 
experimenting with different leguminous 
crops for green manures. 


From the preceding data it is evident 
that legumes reach their maximum 
value as green manures only when 
abundantly supplied with nodules. 


CONFUSION OF NEM\TODE GALLS WITH 
NODULES. 


Nematode galls, or root knots, are 
often mistaken for nodules, which they 
resemble in appearance. The nematode 
gallis extremely injurious, and in regions 
where it has been known to exist it is 


Fara To Wea UR ee LN ES A 
* See Bulletin 247 of the New York [Ithaca] 
Agriultural Experiment Station, 
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unwise to plant crops favourable to the 
development of the pest. Nearly all of 
the legumes should be avoided in such 
cases. This is important not only because 
the legumes susceptible to nematode 
attack are themselves injured, but 
chiefly because they furnish conditions 
favourable to the rap.d development and 
multiplication of the nematode worms, 
and these may become a seriousmenace 
to succeeding crops or to orchard stock, 
which under ordinary conditions they 
would scarcely injure. There are, how- 
ever, some resistant varieties* upon 
which the nematode worm cannot deve- 
lop, aid in infested regions these resist- 
ant varieties should be used exclusively. 
If a leguminous crop with its roots 
covered with what are apparently 
nodules makes a sickly growth, or if 
there is doubt as to whether a legume 
is inoculated or infested with nematodes, 
samples for examination should be for- 
warded to the Bureau of Plant Industry 
of the Department of Agriculture. 


WHEN INOCULATION IS DESIRABLE. 
Inoculation is desirable— 


(1) If the soil has not previously 
borne leguminous crops. 


(2) Iflegumes previously grown on 
the same land were devoid of nodules. 


(83) Ifthe legume to be sown belongs 
to a species not closely related to one 
previously grown on the same soil, 


(4) If the soil produces a weak growth 
of legumes, even though their roots show 
some nodules. 


It is significant of the relative value of 
pure culture inoculation that a high 
percentage of beneficial results is being 
obtained, not only where legumes new 
to the region are being tried, but where 
the ordinary legumes used in rotation 
have been inoculated, a phenomenon 
which is undoubtedly due to the in- 
creased virility of the nodule-forming 
bacteria resulting from the proper 
development of the pure cultures in the 
laboratory. It is also true that the 
crops following the inoculated legumes 
have in many cases shown gains not 
evident in the legume crop. The ‘prac- 
tice of inoculating is therefore justified 
where legumes are naturally inoculated, © 
but do not seem to reach their full 


vigour nor to give the best results as! 


green manures. 


* The most important and generally useful resist- 
ant variety is the iron cowpea (Vigna sinensis). In 
the Southern States the velvet bean (Mucuna 


utilis) and Florida beggarweed (Meibomia mollis) — 


are valuable. 


[May 1908, 


os 
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WHEN INOCULATION 1S USELESS. 


Inoculation is of no value— 


(1) Ifthe legumes usually grown are 
producing average yields and the roots 
show nodule in abundance. 


(2) Ifthe soilis in such condition as 
to prevent the normal growth of the 
bacteria or of the leguminous plants. 


(3) If the directions for handling the 
cultures are not studied carefully and 
followed intelligently. 


(4) Ifthe soil is acid and in need of 
lime. Liming to correct acidity ‘is as 
important for the proper activity of the 
bacteria as for the growth of the plants, 


(5) If the soil needs fertilizers, such as 
potash, phosphoric acid, or lime. The 
activity of the nodule bacteria in secur- 


- ing nitrogen from the air and_ rendering 


it available to the legumes will not take 
the place of such fertilizing elements as 
potash and phosphorus. 


{t must be remembered that inocul- 
ation will not overcome results due to bad 
seed, improver preparation and cultiva- 
tion of the ground, and decidedly ad- 
verse conditions of weather or climate. 
Before attempting to inoculate a new 
crop, the farmer should first inform 
himself thoroughly concerning the pro- 
per handling of the crop itself; other- 
wise failure is almost certain. As an 
illustration, sowing alfalfa on hastily 
prepared land, on land foul with weeds, 
and on acid soils or soils underlaid with 
hardpan, is contrary to accepted prac- 
tice. 


Free publications covering the essen- 
tial points in growing all common 
legumes may be obtained from the State 


| 
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Experiment Stations and from the United 
States Department of Agriculture. 


DANGER IN INOCULATION BY SoIL 
TRANSFER. 

Very satisfactory inoculations have 
been obtained by transfering soil from 
old fields where legumes have been 
grown, but there are dangers incident to 
such soil transfer which should be noted. 


The source of supply should be very 
definitely known, and in no ease should 
soil be used from fields which have 
previously borne any crops affected 
with afungus disease, a bacterial dis- 
ease, or with nematodes. Numerous 
animal and plant parasites live in the 
soil for years, and are established in so 
many localities that it is manifestly 
unwise to ship soil indiscriminately from 
one portion of the country to another. 


OF scarcely less importance is the 
danger of disseminating noxious weeds 
and insect pests through this plan of 
inoculating by means of natural soils. 
Even though weeds may not have been 
serious in the first fields, the great 
number of dormant seeds requiring but 
a slight change in surroundings to pro- 
duce germination is always a menace, 


If soil* is to be used, however, whether 
obtained from near-by fields or shipped 
long distances, the evidence should be 
clear that the soil is free trom the ob- 
Jections mentioned above.—U,.s. Depart- 
ment of Agriculture, Farmers’ Bulletin 
315, January 11, 1908, 1 


* The quantity of soilfrom a thoroughly inocu- 
lated field regarded as sufficient for inoculatine an 
acre of land for alfalfa, for instance, is variously 
placed at 200 to 50.) pounds, 
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TROPICAL AGRICULTUCE IN 
CEYLON AND INDIA. 


(EXTRACTS FROM A REPORT BY MR. 
H. NEWPORT, INSTRUCTOR IN TROPI- 
‘ CAL AGRICULTURE KAMERUNAG.) 


It will be remembered that last year 
Mr. H. Newport, on recovering froma 
severe illness, was granted leave of 
absence for three months to regain his 
health by a visit tou Ceylon and India, 
During his absence Mr. Newport has 
been busily engaged in inquiring into 
the various phases of tropical agricul- 
ture as they present themselves in the 
countries mentioned. He writes:— 


In Ceylon, on my way to India, I called 
on the Honourable Hugh Clifford, Chief 
Secretary to the Government of Ceylon, 
and had an interesting conversation 
with him, chiefly in re labour for tro- 
pical industries in tropical countries. 
This gentleman kindly gave mea letter 
of introduction to Dr. Willis, of Pera- 
deniva Royal Botanic Gardens, Kandy, 
and I accordingly proceeded to Kandy 
by rail and by trap to Peradeniya. Dr. 
Willis kindly gave me a good deal of his 
time, and conducted us over the grounds, 
especially the experimental portion of 
the gardens, across the river, to which 
ordinary visitors are not admitted. A 
description of the Botanical Gardens, 
magnificent and complete as they are, 
would be out of place in this report; the 
experimental secton, however, was re- 
plete with interest. Extensive experi- 
ments were being conducted with many 
tropical products, particularly in con- 
nection with cocoa, rubber, coffee, coco- 
nuts, &ec. Especially noticeable were 
the fine buildings in the Experimental 
Station, including laboratory, experi- 
ment rooms, drying rooms, large stores, 
power house, and complete machinery 
for the drying or preparation of pro- 
ducts such as cocoa, coffee, rubber, &c.; 
for crushing and even distilling oils, 
from heavy oils such as castor oil to vola- 
tile oils such as citronella or lemon grass. 
Records and museum specimens were in 
the Director’s office buildings. Similar 
ample storage and drying rooms for tro- 
pical products, especially in districts 
with heavy rainfall, are very necessary 
and requisite, though at present, in this 
country, largely conspicuous by their 
absence. Complete machinery also for 
artificial drying with hot air and fans 
etc., as well as for preparation in 
marketable quantities, is a great desi- 
derata, and would be invaluable in this 


country for purposes ot complete and 
practical demonstration in encouraging 
the establishment of tropical industries, 
With regard to machinery for rubber, 
I am reporting especially and separately. 


In these experiment plots, which in 
themselves must cover well over 100 
acres, especial attention is paid to mat- 
ters of culture as well as numerous 
methods of harvesting the products. 


In Southern India I was fortunate in 
being able to meet Sir Frederick Nichol- 
son, LC.s., K.C.M.G., the greatest anthor- 
ity on agriculture in the Civil Service 
of India, who gave me a great deal of 
time anda fund of information on cul- 
tural matters. 


On the Shevaroy Hills, in the Presi- 
dency of Madras, I also met Mr. A. G. 
Nicholson, one of the most successful 
planters of Southern India, and the 
first to undertake the! ‘cultivation of 
rubber on a practical scale. Mr. A. G. 
Nicholson very kindly showed me over 
several of his estates, especially that of 
‘*Hawthorn,” from which his Para, 
rubber biscuit obtained a first-prize gold 
medal at the recent Rubber Exhibition 
in Ceylon. 


In Madras I carried a letter of intro- 
duction to the Hon. J, N. Atkinson, 1.¢.s., 
and was introduced by him to the Direc- 
tor of Agriculture and also to the Di- 
rector of the Horticultural Society’s 
Gardens. Over these latter magnificent 
gardens I was thus enabled to see, under 
the most favourable cireumstances, and 
found the rubber experiments most in- 
teresting, especially in connection with 
the giant creepers-species of lLandol- 
phia. 


To arrange to go over rubber planta- 
tions in Ceylon, and to see the inner 
workings of factories, &c., is no very 
easy matter, and correspondence in an 
effort to obtain this privilege took 
some time. 


Returning from India to Ceyion, how- 
ever, I interviewed the manager of 
Messrs. Walker Sons and Company, 
agricultural implement and machinery 
manufacturers of Colombo, Ceylon. 
This gentleman was most courteous and 
kind, affording me considerable infor- 
mation regarding rubber-tapping and 
other implements, and introducing me to 
Mr. Michie, the firm’s engineer. Mr. 
Michie is the inventor and patentee of 
numerous machines, appliances, and im- 
plements, and is himself interested in 
rubber culture. He took me over Messrs. 
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Walker and Sons’ extensive workshops, 
where I was especially interested in the 
various rubber machines in course of 
construction and completed. Mr. Michie 
kindly introduced me to Mr. Golledge, 
owner of one of the largest estates in the 
island, thus enabling me to see the 
rubber machines actually at work. 


Mr. Golledge’s estate is at Gikiyana- 
kande, whence I proceeded by rail to 
Kalutara, and thence by trap. This 
estate had the most complete and up-to- 
date machinery and _ appliances for 
rubber manufacturing, and by Mr. 
Golledge’s kindness I was enabled to see 
the ecmplete processes, from tapping the 
trees and collecting the latex to packing 
the dried rubber for export to the Con- 
tinent. The principal machines required 
for proper rabber treatment are the 
washing machine and the coagulating 
machine. Matters relating to the con- 
struction, working, prices, &ec., of which I 
fully investigated, and in a separate 
report propose to submit suggestions to 
the Department regarding the obtain- 


ing of either full-sized or reduced models 


of which for use and demonstration in 
this country. 


“IT may here note that while great 
strides have been made in the matter of 
culture and preparation of rubber, and 
in connection with many other import- 
ant tropical products, I was agreeably 
surprised to find the Department’s work 
in tropical Queensland was in many res- 
pects as advanced and up-to-date as I 
found it there. Of course, in extent, 
owing to want of labour in field culture, 
and through want of room, machinery, 
and financial support, it is on a far 
smaller scale here. The line of work, 
also, as was to be expected, in many 
respects materially differed, as the ob- 
jects aimed for in the experiments 
varied, but in many directions similar 
work, with but slightly differing results, 
had been sumultaneously carried out. 
{fn tapping rubber on the estate above 
mentioned, the ‘‘ Michie-Golledge” knives 
were, | found, universally used. 
This knife is.a collaborated invention of 
the two gentlemen above referred to. 
Many varieties of knives are used in 
different parts, and some estates use 
several different kinds. Messrs Walker 
Sons and Company have a most com- 
plete collection of tapping appliances, 
including knives, among which is one— 
the * Pask-Holloway ”’—the collaborated 
invention of Mr. G. W. Pask, recently of 
Melbourne, and one of the first to plant 
rubber in North Queensland (Castilloa, 
at Scratford, Cairns), and Mr, Holloway, 
a well-known and large estate owner and 


planter in Ceylon. 
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The cultivation and production of 
plantation rubber is, in the opinion of 
the best authorities in Ceylon, going to 
become a large and valuable industry. 
The industry is receiving the most 
careful consideration of experts in every 
branch, and all possible assistance from 
the Agricultural Department of. the 
Government. 


Space will not permit of my referring 
in this report to many tropical industries 
observed in their various aspects and 
trials and experiments inquired into and 
noted. I would especially remark, how- 
ever, that experiments and trials of 
North Queensland samples of cotton in 
South India and Ceylon have not been 
universally successful. 


A new product, called ‘‘ Cocotine,” was 
noted, manufactured by a simple process 
at Pondicherry from coconut oil, that 
appeared to me might be of use in this 
country, where but little use is made of 
the cocoanut, and copra as a marketable 
product is almost prohibitive, owing to 
the high rates of labour. 


This ‘‘ Cocotine ” is in substance a thick- 
ened oil, prepared by having certain 
chemical elements in the natural oil, 
which cause it more or less quickly to 
become rancid, removed or counter- 
acted. Cocotine is largely coming into 
household use in India and Ceylon as a 
cooking medium, being more satisfactory 
than any of the ordinary cooking oils, 
cheaper than most, and materially 
cheaper than lard or butter. 

I obtained one sample tin, which J 
submit herewith for the inspection of 
the Department. I would suggest that 
it be submitted to the Government 
Analyst, with a view of ascertaining 
the chemical treatment to which it 
has been submitted or that may be 
required to make it here, and the 
probable cost of so doing. A large 
market exists in the Kast fur this com- 
modity, ard, in view of the compara- 
tively high cost of lard here, probably a 
large demand would soon result within 
the Commonwealth. 


The tins, such as submitted, are sold 
in Ceylon at 45 cents, equal to 7sd., 
and in South India from 7d. to 8d. accord- 
ing to distance from cities and cost of 
transport. 

I found a new variety of tinned milk 
to be largely taking the place of the oid 
Swiss condensed milk. ‘he thickened 
and sweetened condensed milk has a 
flavour that is disliked by many, also the 
mixing necessary before use can be made 
of it—mixture possibly with impure, or, 
at any rate, uusterilised, liquids, renders 
it undesirable for many purposes. 
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The kind of milk I found to be replac- 
ing this milk on the market is known as 
‘*sterilised milk,” and is put up in tins 
ina similar manner. to condensed milk. 
The ‘‘ Ideal” is perhaps the most popular, 
and next to it a brand known as 
“ Dahl’s”; the former is a Swiss, and 
the Jatter a Norwegian, production, 
Stone and Sons’ Diamond Reef Brand 
(also Norwegian) is being largely used in 
Ceylon. This milk requires ao mix- 
ing, and on merely piercing the tin 
can be poured ont and used asitis. It 
has no peculiar flavour, and is with diffi- 
culty distinguished from fresh cow’s 
milk. The price is about the same as 
for condensed milk, viz., 5d. to 7d. per tin, 
retail, according to locality. Il obtained 
samples of ‘‘Ideal’’ and ‘‘ Diamond Reef”’ 
brands, sold respectively at 63d. and 
7id. per tin in Ceylon, and which I 
submit for the information of the Depart- 
ment, thinking thatif not already known 
(I have never seenor heard of it here) 
these samples may be of interest and 
use, in view of the stimulus that is being 
given to the manufacture of tinned milk 
in Queensland. 


I also saw and made inquiries concern- 
ing various economic plants and trees 
that would be of value to this country, 
among them the coconut palm that 
comes into bearing in three years from 
seed. Thisis to be found in cultivation 
by the Maharajah Bobille, of Vizaga- 
patam, butI regret I had neither time 
nor opportunity to obtain plants or 
seed.—Queensland Agricultural Journal, 
Vol. XX., Part 4. April, 1908. 


PRESERVATION OF GREEN COLOUR 
IN PARTS OF PLANTS EXPOSED 
TO LIGHT. 


Ina paper in the Kew Bulletin, 1908, 
p. 49, Prof. J. W. H. Trail describes the 
treatment of parts of plants that are to 
be exhibited in Museums with acetate of 
copper. This forms with the green col- 
ouring matter of the plant a green com- 
pound which does not fade in light. The 
method is:—Saturate the volume (say 
one gallon) of commercial strong acetic 
acid with acetate of copper, shaking 
the bottle occasionally until no more 
will dissolve, some acetic being left at 
the bottom of the bottle. Pour off the 
clear solution, and add an equal volume 
of distilled or very soft water. Of this 
fluid enough is poured into an open 
enamelled or earthenware dish to allow 
the specimens for treatment to be sub- 
merged in it while it is being boiled over 
a suitable gas-burner. The specimens 
may be put at once into the boiling fluid, 


and should be kept sunk in it for ‘periods | 
varying with their © 


as stated above, 
texture from two minutes to about twen- 
ty minutes. The fumes of boiling acetic 
acid are apt to be irritant to the eyes, 
nose, and throat. and also injure certain 
metals ; hence itis well, if possible, to 
boil the specimens in a fume chamber, 
orin a place where the vapour ean 
readily escape. The specimens should 
be lifted out with wooden forceps, and 
if they appear to have been boiled long 
enough they should be washed for a few 
minutes in water, and if necessary brush- 
ed or rubbed to remove deposits on their 
surfaces. They may then in most cases 
be prepared at once for permanent pre- 
servation, either in any of the usual pre- 
servative fluids, or dried. 


PLANT BREEDING AND TROPICAL 
AGRICULTURE. 


(Paper read by Mr. R. H. Lock, As- 
sistant Director, Royal Botanic Gardens, 
at the Meeting of the Board of Agricul- 
ture on May 4.) 


It will scarcely be denied that the 
cultivated products of temperate cli- 
mates represent an enormous advance 
upon the original wild species from 
which they were derived. In quite a 
considerable number of cases the change 
has been so great that we can now no 
longer recognize for certain the ancestral 
type from which the improved variety 
has arisen. The change which these 
cultivated varieties have undergone has 
not been fortuitous. It has taken place 
in every case in a more or less definite 
direction— the direction, namely, of in- 
creased utility to the human species. 
The result has often been a product 
which may fairly be termed ‘‘ unna- 
tural.” If we consider, for example, the 
forms exhibited by some of the culti- 
vated types of the cabbage species, such 
as the cauliflower, or swede, we see at 
once that such a monstrosity could 
never have arisen under natural condi- 
tions without man’s intervention. The 
experiment has been tried of leaving a 


field of wheat to take care of itself. In ™ 


the second year a fair amount of the 
crop came up self-sown, but in the third 
the weeds gained the upper hand, and I 
believe lam right in saying that in the 
fourth year nota single plant of wheat 
survived. The wheat plant is quite 
unable to hold its own in anything like 
natural conditions. The crops of tem- 
perate cultivation, then, are essentially 


artificial products, and their value to © 


mankind is in direct proportion to the 
trouble which has beeu expended in 
rendering them unnatural. 
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The history of most of the cultivated 
products of temperate regions may be 
divided into four stages. The first of 
these was initiated when primitive man 
deliberately sowed seeds for the first 
time, perhaps breaking up the soil in an 
imperfect way for their benefit, and 
probably removing competition to some 
extent by pulling up the weeds. Thus 
we have, in the first instance, the simple 
cultivation of the natural wild product ; 
and this process must of itself have led 
to some slight amount of improvement 
from the human point of view. The 
plants thus encouraged would grow 
larger and more luxuriant; and in some 
cases itis known that the edible parts 
of a plant are actually improved in 
quality as well as in size by the mere 
process of. cultivation. But the amount 
of betterment thus induced is essentially 
limited. 


The second stage of improvement was 
one which extended over a very great 
period of time—thousands of years in 
the case of the main temperate products. 
The grower came to recognize, at first 
more or less unconsciously, differences 
between the different plants of the 
species to which his attention was given. 
Some of them were better than others. 
And—here I come to the main secret, 
though secret it can scarcely be called, 
of plant improvement—he picked out the 
better plants for propagation. In this 
he showed more enlightenment than 
some of the inhabitants of this country, 
who, Iam told, in the case of tobacco 
‘cultivation, allow only the most miser- 
able and diseased plants upon their fields 

i«:flower and produce seed. Such a 
policy as this, I venture to assert, can 
only be attended with disaster. The 
crop will never improve until the very 
best plants are set aside every year as 
secd-bearers. When this is done, not 
onry is there a gradual improvement in 
health and size and quality of the plants, 
but—I speak now of our experience in 
the case of the majority of crops—every 
now and again there will appear one or 
more plants of special excellence, whose 
qualities may be incorporated in the 
breed by selection. 


The third stage of improvement came 
in when practical men took up plaut- 
breeding asa trade. There can be little 
doubt that this form of business existed 
in ancient times in Rome and probably 
also in China, a circumstance from 
which we now derive much benefit. But 
in England—by far the first of modern 
countries in the breeding both of animals 
and plants—the practice does not date 
back more than 150 years. Since that 
time, however, very marked improve- 
ments have been made, 
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Stage 4 is yet in its first infancy; and 
started less than ten years ago with 
the application of definite scientific 
knowledge to the problems of plant im- 
provement. Iwill mention only oneof the 
achievements of this method. Professor 
R. H. Biffen of the Cambridge University 
Department of Agriculture has been able 
to combine the character of definite im- 
munity to a certain fungus disease, exhi- 
bited by a poor and stunted strain of 
wheat of no value to the farmer, with 
the good qualities of one of the best 
modern varieties, which, however, was 
exceedingly susceptible to the fungus 
pest. He has thus obtained a permanent 
breed of wheat immune to the fungus 
and of first-class quality. He has ar- 
rived in only four generations at a result 
comparable with anything done by the 
practical breeders in forty generations 
or by the ordinary cultivator in 400. 
This increase in the rate of improvement, 
due to more exact scientific knowledge, 
is a point of very great practical import- 
ance. 

Let us now turn our attention to the 
products of a _ tropical country like 
Ceylon. There are, of course, a good 
many crops like paddy which have been 
in cultivation for thousands of years. 
These Lave passed through stages one 
and two, and are doubtless by now ina 
more or less stationary condition as 
regards improvement. But I do not feel 
at all convinced that rigorous selection 
vf seed would not havea very marked 
effect, at any rate upon yield, and per- 
haps on quality. Anyhow, I propose to 
try the effect of selection upon this and 
many other produets. Experiments in 
cross-breeding are of a more speculative 
character; their results, when they are 
successful, are correspondingly more im- 
important. But there are also a great 
number of old-established products to 
which scientific breeding has never been 
applied, and, though we cannot promise 
startling results in every individual case, 
there can be no doubt that the series 
includes many members which are capa- 
ble of very great improvement. There 
are certain imported products which we 
know can be improved, because it has 
already been done in other countries, as 
in the case of America with cotton and 
tobacco, yes, and rice as well! In this 
country, if cotton is to be established 
asa profitable industry, the imported 
strains must be selected, for otherwise 
they will degenerate, and [ believe the 
same to be the case with tobacco. 

But many of our products, and espe- 
cially the most recent, are in the frst 
and most primitive stage of cultivation 
(I mean historically, for the methods of 
cultivation have doubtless improved). 
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These products are simply the wild 
plants taken out of the jungle and culti- 
vated, The various different kinds of 
rubber afford notable examples. [t has 
already been observed that Hevea brasi- 
liensis is highly variable as regards the 
yield of rubber obtained from individual 
trees. Judging from the analogy of 
temperate products, I think there can be 
no doubt that, if seed is saved from the 
best trees only, a very marked improve- 
mentin the average yield would be the 
result. And in the case of future plant- 
ing, it will be perfectly possible to do 
this now that large numbers of trees are 
available for selection of seed. 


More than five years ago Dr. Willis 
got me to come out to Ceylon to under- 
take experiments in plant-breeding. My 
appointment was fora short time only, 
and I was obliged to confine my efforts 
to minor products of rapid growth, and 
also to choose characters more for their 
obviousness than their utility. I was 
able to show, however, what indeed 
scarcely required showing, that plants 
in this country were just as amenable 
to the breeder’s art as any of the pro- 
ducts of temperate regions. And by 
way of a practical achievement, I ob- 
tained by crossing and selection a strain 
of maize giving a decidedly higher yield 
than the nativetype, and not much infe- 
rior in quality to the indented corns of 
America. This race never caught on, 
for I was met by a difficulty, which this 
Society would doubtless easily have 
smoothed away for me if it had then 
existed. The natives, noticing the slight 
indentation at the ends of the grains, 
supposed that they had not ripened 
properly and maintained that they were 
bad. The indentation, of course, is a 
definite character of the strain, which 
was really rather superior in quality to 
the native kind, in addition to giving a 
considerably larger yield of grain. 

These experiments were amongst the 
first ever made in plant-breeding in a 
tropical country, but many other coun- 
tries have now followed suit, and Ceylon 
is not even the first of the British 
Dependencies to appoint a plant-breed- 
ing expert as a definite officer. Nu- 
merous experiments are being made in 
India, and the Egyptian Government has 
recently appointed a Biologist, whose 
duty it is to confine his attention to 
the purely scientific study of breeding 
problems as they arise in the case of the 
cotton plant. And everywhere it is the 
same. It is nolonger so mucha question 
of giving Ceylon a good start in the race 
for improvement of its products, as of 
endeavouring to keep pace with the im- 
provements which are being made by 
our competitors, 


cultivation effects 


And a further point has to be con- 


sidered. Improved races of products in 
different countries are not by any means 
necessarily interchangeable. What is 
good for one soil and climate may not 
be at all snitable for another. So that 
it will not do for us to rely upon simply 
getting hold of other people’s improve- 
ments aud growing them here—they 
would very likely be useless, even if 
the other people would let us have them, 
and experience teaches us that there 
might be some difficulty about that, 
On the other hand, there is this com- 
pensation: that we need not greatly 
fear that other people will steal our 
new inventions and so minimize the 
advantages we may derive from them. 
But what we have to do is to set about 
making all the improvements we can 
in our native strains of plants. 


Let me briefly recapitulate the line of 
argument which Ihave been trying to 
follow out. The fact that scientific me- 
thods of breeding have never yet been 
applied tothe products of this country 
should make us all the more hopeful of 
getting marked improvement when such 
methods are applied. We are now begin- 
ning to know something about the 
underlying principles of breeding, and 
we can get all the improvement that is 
possible in a comparatively small num- 
ber of generations. We know that, 
whilst our ancestors in temperate coun- 
tries were inthe main working along 
the right lines, they might have got 
the maximum possible improvement in 
a much shorter time, if they had known 
as much as we do. The mere process of 
something in the 
way of improvement. It is said, too, 
that cultivation causes the occurrence of 
sports wich may be selected; and im- 
provement thus arrived at, But the chief 
modern implement for plant improve- 
ment is crossing followed by selection ; 
and these processes are now rapidly 
developing into a definite branzh of 
science. In my mind there is no kind of 
doubt that the most promising branch 
of scientific agriculture at the present 
time consists in raising improved varie- 
ties of existing native and introduced 
products ; and doing it as far as_ possi- 
ble inthe place where these products 
are intended to be grown. 


Do not think, because I speak strong- 
ly, that you are going to get strains of 
coffee, tobacco, coconuts, &c., immune 
to all known diseases created for you 
in afew years. Wecannot create any- 
thing. Wecan only pick out the novel- 
ties which happen to turn up. These 
we can breed from, and we can cross 
them with the original parental form, 
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giving rise in this way to other novel- 
ties, some vf which may be useful. 
Then, again, any particular variation 
may or may not be inherited; and we can 
only tell whether it is capable of inherit- 
ance by actually breeding from it, If 
an immune strain happens to exist, we 
can usvally combine its immunity with 
the useful qualites of quite different 
strains of the same plant. 


Now, if any real advance is going to be 
made, you need to have a man constant- 
ly onthe watch for novelties; and in 
this task he must have the assistance of 
cultivators, small and great. Just as 
you report any outbreak of disease to 
the Government Mycologist or KEntomo- 
logist, as much for your neighbour’s 
benefit as your own (at least, whatever 
the motive may be, thatis the result), so 
I would have you report the appearance 
of any seedling or branch of any culti- 
vated product, which, not being diseased, 
looks different from its neighbours. 
The novelty need not necessarily seem 
to be an improvement on the old form. 
A miserable sport may be useful, if it 
is distinctly different from the type. 
For by crossing we can probably break 
the type and get a wholeseries of new 
forms, some of which may quite possibly 
be useful. Anything new, then, should 
be reported tothe expert on novelties. 
I fear that in the case of the slower 
growing products the results willcome 
to gladden the hearts of a future gen- 
eration, though even in these I can give 
you some practical hints which ought to 
bear fruit almost immediately. In the 
ease of crops grown annually I hope 
we may look for some improvement 
within a comparatively small number 
of years. And I hope to be able to 
make some arrangement by which the 
person who first calls attention to a 
sport, or upon whose land it occurs, 
may have first choice of any valuable 
strain which may arise fromit on the 
Government experimental ground, 


R. H. LOCK. 


It is proposed to follow up this paper 
with a series of others which will appear 
in the Tropical Agriculturist from time 
to time, and will dealin rather greater 
detail with certain of the points here 
raised, 
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VICTORIA REGIA: THE GIANT 
WATER-LILY. 
(Lllustrated.) 


By H. F. MAcMILLAN. 


This is one of the most remarkable 
productions of the vegetable kingdom, 
{tisindigenousto tropical South America, 
chiefly Guiana, being found in marshes 
and slow waters, more especially in 
tributaries of the Amazon. This noble 
plant was first discovered early in the 
last century, the first record of it being 
in 1801. In 1835, M. D’Orbigny, the 
French traveller, wrote :—‘‘I have found 
one of the most beautiful flowers that 
America can produce. The plant seems 
to belong to the family Nympheace, and 
is certainly much allied to the Nuphar, 
but its dimensions are gigantic. The 
people of Guiana call it lrupée, deriving 
this name from theshape of its leaves, 
which resemble the broad dishes used in 
the country, or the lids of their large 
round baskets. A space, more than a 
mile broad and nearly a mile long, is 
covered with the large floating leaves, 
each of which has a raised edge two 
inches high. The foliage is smooth 
above and furrowed below with number: 
less regular compartments, formed by 
the projecting, thick, hollow nerves, the 
air in which keeps the leaf upon the 
surface of the water. Leaf-stalks, flower- 
stalks, and ribs of the leaves, are alike 
cellular and covered with long prickles. 
Amid this expanse of foliage rise the 
broad flowers, upwards of a foot across, 
and either white, pink, or purple ; always 
double, and diffusing a delicious odour, 
The truit, which succeeds these flo:ers, 
is spherical, and half the size, when ripe, 
of the human head, full of roundish fari- 
naceous seeds, which give to the plant 
the name of Water-Maize (Mais del 
Agua), for the Spaniards collect the 
seeds, roast and eat them. I was never 
weary of admiring this Colossus of the 
Vegetable Kingdom, and reluctantly 
persued my way the same evening to 
Corrientes, after collecting specimens of 
the flowers, fruits, and seeds.” 


Sir William Hooker, writing of the 
Victoria in the Botanical Magazine in 
1847, said: ‘Seldom has any plant ex- 
cited such attention in the botanical 
world; the interest being specially en- 
hanced by the name it bears.” But Sir 
William had not then seen it in flower, 
for not until 1849 did the Victoria Lily 
blossom in England. The first flower 
produced was presented to Her Majesty, 
Queen Victoria, in whose honour the 

lant had previously been named by Dr, 

indley. Jt was first introduced and 
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suceessfully grown at Peradeniya in 
1836, when during the time it was in 
flower it attracted a number of local 
visitors. The first seeds having been 
germinated by the writer by means of 
water kept constantly at a warm tem- 
perature over a lamp-stove, the plants 
were afterwards grown in the small 
lake in the Gardens, but here the water- 
tortoises from the river soon developed 
a taste for the succulent submerged 
stem, and it has therefore become neces- 
sary to confine the Victoria toa tank 
surrounded witha concrete wall. We at 
Peradeniya consequently wait with 
interest the result of the proposed ex- 
periment by Mr. Lewis, the Government 
Agent, to effectually dispel tortoises 
from the Kandy Lake. Besides this 
drawback, the climatic conditions at 
Peradeniya are not ideal for the Victorua, 
the temperature of theair and water 
being scarcely hot enough; hence the 
necessity of raising the first seedlings 
under artificial conditions. 


In its natural state the Victoria is 
a perennial, existing for several years. 
It thrives in 3 to 4 feet of water with 
rich loose mud, and rapidly attains matu- 
rity. When in full vigour it bears 
in quick succession as many as 9 or 
10 of its enormous leaves at a time. 
Each of the leaves measures from 5 to 6 
‘feet in diameter, with an up-turned 
margin of about 3 inches. The upper 
surface is of a deep brilliant green, the 
under-side of a crimsontintand furnished 
with strongly developed veins which are 
remarkable for their intercellular air 
spaces, and form a regular and elegant 
network. The thick leaf-stalk is from 
6 to 7 feet long and hollow in the centre, 
sothatit can be extemporised into an 
effective siphon. The underside of the 
leaf, as well as the petiole and stalk of 
the flower, are covered with very sharp 
formidable spines, which, however, are 
not proof against tortoises. The pecu- 
liar formation of theunder surface of the 
leaf (shown in the right-hand corner of 
the plate)imparts to it great buoyancy, 
rendering the mature leaf capable of bear- 
ing a considerable weight if evenly 
distributed. Children have sometimes 
been photographed on the leaves repre- 
senting a weight of over 150 pounds; it 
has been recorded in America that one 
leaf sustained a weight of 250 lbs. The 
flowers are not less interesting than the 
leaves ; when expanded a bloom measures 
grom 12 to 15 inches in diameter, the 
numerous petals suggesting a plume of 
lovely white cock’s feathers; at first pure 
white, it passes by successive shades, the 
second day, into a rosy hue, Only one 
flower on each plant opens at a time, and 
this is always at dusk, It exhales a 
strong pleasant odour, not unlike that of 
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arich pineapple; this is distinetly per- 
ceptible as soon as the sepals show signs ~ 
of bursting, and long before the flower 
is fully open. The bloom lasts but two 
days, or more, correctly speaking, two 
nights and a day. 


In conclusion, we have here a plant of 
rare beauty and interest. Apart from 
its value from a horticultural point of 
view, itis also capable of serving some 
practical. purposes. The farinaceous 
seeds afford a nutritious article of food, 
called ‘“‘ Mais del Agua” in their native 
country ; the enormous leaves which are 
capable of carrying a very considerable 
weight might possibly be put to some 
utilitarian purpose by the natives in 
light water-transport; whilst the long, 
flexible and tubular leaf-stalk can be 
extemporized into an excellent siphon or 
water conduit. The writer has once 
found these very effective in emptying a 
deep tank of water. 


*GOOTHE” METHOD OF 
PROPAGATION, 
(Lltustrated). 


THE 


By H. F. MACMILLAN. 


The gootee mode of propagating plants 
has been practised in India from early 
times. It is adopted in the case of trees 
which are difficult to raise by layering 
or which seldom set seed, and also as a 
means of increasing any tree of special 
merit, or part of a tree (as a sport) 


exhibiting a variation which itis desir- ~ 


able to perpetuate. When other methods 

of propagation fail, the gootee is rescrted 

to, and if carefully carried out it is 

usually successful. It is of special value — 
in propagating fruit trees, for not only 

are the plants thus obtained true to 

kind, but they also come into bearing 

much earlier than plants raised from 

seed. The same is true of flowering 

trees, shrubs, climbers, &c., and for such 

as do not, from some cause or another 

produce seed, propagation by gootee is 
the best means of multiplying them. 


To proceed with the gootee, select a 
firm healthy branch, with well-ripened 
wood, immediately under a leaf-bud or 
node; take off a small ring of bark, 
about one inch wide. To this apply a 
ball of clayey soil, holding it securely tos 
gether with coir fibre, tow, or moss, and 
bandaging all firmly round the branch, — 
A little above this hang a pot or chatty j — 
through the hole in the bottom of the 
latter draw from within a piece of rope 4 
a knot tried on the end of the rope should 
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GOOTTEE METHOD OF PROPAGATION. 
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fit tightly against the hole of the vessel 
above. The rope, thus secured by its 
knotted end within the pot, is carried on 
at full stretch and coiled round the 
gootee, By this means the water, with 
which the pot is kept supplied, oozes 
slowly out, trickles down the rope and 
along the coil, and so distributes itself 
over the whole gootee. In from three to 
four months young roots ‘should be seen 
protruding through the gootee, when 
the branch may be cut from the parent 
tree, and planted where it is intended 
.for itto remain. The operation should 
_be' carried out in the wet weather, com- 
mencing when active growth in the tree 
begins. 
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Indiarubber on the island of Cuba. 
Ind. World, May 1907, p. 237. 


Brazil’s export of rubber.do. July 
1907, p. 304. 

Government control of the Brazilian 
speees trade. “T.A.” July 1907, 
p. 5. 
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p, 219. 


‘Consular reports on the rubber in- 
dustry in South America. ‘‘ T.A” 
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Report on the Venezuelan rubber in- 
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Kautschukgewinnung und Kauts- 
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NUWARA ELIYA AGRI-HORTICUL- 
TURAL SHOW. 


20TH—21sT APRIL, 1908. 


JoinED Report BY Messrs. H. F. Mac- 
MILLAN AND J. K. Nock. 


Class 1, GARDENS.—The number of 
entries (3) in this class was disappoint- 
ing. It might be of advantage on future 
oceasions to extend the competition, 
making gardens withinaradius of four 
or five miles of Nuwara Kliya eligible for 
prizes. 


Mrs. W. O. Garth’s garden was the 
only one entered for the best cropped 
and cultivated Market Garden in the 
Nuwara Eliya Board limits. This, how- 
ever, was not considered worthy of 
the prize, apart from the fact that 
there was no competitors against it; 
only half the ground seemed to be cul- 
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tivated, For the best private Flower 
Garden there were two entries, Mrs. 
Wickwar being awarded first prize for 
a very pretty and well-kept garden, 
and Mrs. F. C. Loos, Jnr., second prize, 
for also a tasty and well-stocked garden. 


VUlass IT. GARDEN PERENNIALS GROWN 
IN Pots, &c.—Though this class did not 
fill particularly well, the exhibits were 
on the whole creditable, and better than 
last year’s. There was, however, nothing 
of special merit. 


Class III. GARDEN ANNUALS GROWN 
IN Pots, &c.—Cinerarias and Petunias 
were specially good, and the other few 
exhibits shown were an improvement 
on last year’s. 


Class IV. F&RNS AND ORCHIDS GROWN 
IN Pots, &c-—The ferns were not so 
good as they should have been, but Mr. 
Baillie Hamilton’s orchids were excel- 
lent and showed the result of careful 
cultivation. 


Class V. Cut FLoweErs.—This class 
was, as usual, the feature of the show, 
and considering the large amount of 
rain that had fallen during the previous 
two weeks the exhibits were very credit- 
able. Roses made a fine display, but 
were hardly as good as last year’s. 
Special mention should be made of 
the following :—Miss Loos’ Geraniums, 
Antirrhinums and Poppies (single); Mr. 
T, Farr’s Marguerite Carnations; Mr. N. 
C. Rolt’s Phlox, Cactus Dahlias, African 
Marigolds, Callendulas, Dianthus, (‘‘In- 
dian Pinks”) and general collections ; also 
Mes. Garth’s well-staged generaleollection 
of flowers; Mr. R. Jackson’s Tuberoses, 
ang Mr. Neil G. Campbell’s Sweet 

eas. 


Mr. John Joseph won Messrs. Sutton 
& Sons’ prize (for a_ collection of 
flowers grown from Sutton’s seed) with 
a well-grown collection. Much eredit is 
due tothe Station Master, Ohiya, for 
his fine exhibit of ‘‘ Flowers, Flowering 
Plants in pots, &c.,” which carried off 
the Ist prize of Rs. 30 offered by the 
Ceylon Government Railways. 


The Silver Cup for the ‘Best grown 
and most meritorious Exhibit of any one 
variety of Flower in the Show was 
awarded to Mr. Neil G. Campbell for some 
fine blooms of very large and beautiful 
white rose (Frau Karl Druschki). 


The fruits, vegetables, and other classes 
seemed to us reasonably good, though 
probably not up to former records. We 
leave these to be reported upon by 
their respcetive judges. 


Miscellaneous. 


NUWARA ELIYA AGRI-HORTI- 
CULTURAL SHOW : 
20TH—21sT APRIL, 1908. 


CuLass XII. 

S1r,—I have the honour to submit my 
report on the Live Stock Section of the 
Agri-Horticultural Show held at Nuwara 
Eliya on the 20th and 21st instants. 

2. There were few entries in the 
different classes—a list of which is annex- 
ed hereto for your information. 

3. The Prize for the best Euglish bull 
(A) was won by Mr.C.C. Wilson. It 
was really a good bull, which also carried 
the silver cup presented by the Hill Club. 

4. In Class (B) there were only entries 
in section 8. Four splendid cows were 
shown. The first prize was won by 
Mr. it. Kdley, while Mr. C.C. Wilson 
was highly commended. 

5. There were two entries in (C). 1, 

- Both good animals, but better animals 
could have been shown. I would suggest 
in this Class that there be two sections. 

a. Cross-bred native cattle. 
b. Pure native cattle. 

Cross-bred animals are invariably in- 
cluded in this class to compete with the 
Sinhalese bulls. In some cases it is very 
difficult for an ordinary man to make 
out the difference between the two. 

6. The prize for the best Indian bull 
was won by Sir Solomon Dias Bandara- 
nayake. This was a splendid specimen, 
which even the Judges remarked. This 
animal being country born won_ the 
silver cup presented by the Grand Hotel 
for the best country-bred bull. 

7. Four good cows were shown in 
Class EH. 2. There was keen competition, 
and two prizes were given—l, best cow, 
and 2, best heifer. 

8. Two buffaloes were shown in 
F. 1, but betteranimals could and ought 
to have been shown. 

9. There were only two entries in 
H.—poor. : 

10. Pigs shown were good, and the 
first prize in I. 2 was won by Miss 
Babara Layard. 

11. Out of the special prizes in G. only 
two were awarded. 

(1.) Best Bull in the Show (English and 

Australian) was won by “Ronald” 

belonging to Mr. C. C. Wilson. 

(2.) Best Indian Bull won by Sir 
Solomon Dias Bandaranayake. 

I am, Sir, 
Your Obedient Servant, 
(Sgd.) P. CHAS. J. FERNANDO, 


Stock Inspector, C.P. 
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AGRI-HORTICULTURAL SHOW NuWARA 
Kiya, 1908, 
List oF ENTRIES AND AWARDS. 
Class XII, 


No, of 


Section. Period, Winner. 
7 NE He | 1 C. C. Wilson 
2to 4 nil 
D 1 no award 
Beer nil 
8 4 1, R. Edley 
2, C. C. Wilson (highly com- 
mended) 
9 &10 nil 
Cora 2 D M, Jayawardene 
Sir S. D. Bandaranaike 
DH tito) Ff nil 
8 1 Sir S, D. Bandaranaike 
9 to nil 
D, 1 do 
2 & nil , 
4 1 do 
5 to nil 
RK, nil 


4 1, best cow, R. Hood Wright 


10 
1 
3 
7 
1 
2 
2, 5, herfer, C. C. Wilson 
3 1 no award 
Age jc 2 Alawatugoda R. M. 
2to 6 nil 
G.—Please see para 11 of report, 
1& 2 nil 
ish), (33 1 Abram Saibo 
4 1 no award 
1 pans nil 
2 2 Miss, Barbara Layard 
3 1 no award 
4 2 do 
5 nil do 


NUWARA ELIYA SHOW, 1908. 


CLAss IX. Native PRopUvUCcTs. 


This Class ought to have been much 
better filled considering (1) that the 
Nuwara Eliya Show is open to the whole 
Island, (2) that there is generally such a 
large and fashionable attendance at it, 
and (3) that the prizes offered are good. 
Even the surrounding districts did not 
do justice to themselves. Up-country 
was, however, creditably represented by 
the Ratemahatmeya of one of the least 
of the divisions of the Province, viz., 
Walapane, and the Low-country by Sir 
Solomon Dias Bandaranaike. Excellent 
specimens of fine grains and pulses were 
to be seen, but native vegetahles 
were of mediocre quality. 
plantains were noticeable. 
that at future Shows a special effort will 
be made to draw exhibits i to this class. — 


C. DRIEBERG, 


Sccretary, C. A. S, 


Some good — 
It is hoped — 


et i eat i tne 


: May 1908) 475 


AGRIGULTURAL BANKS. 


The question of the establishment of 
Agricultural Banks in these colonies is 
one which has often been discussed in 
various localities, more particularly in 
Jamaica. Information in regard to these 
useful institutions has frequently been 
given in the periodicals of the Imperial 
Department of Agriculture, and the sub- 
ject has received attention at more than 
one Agricultural Conference. 


A particularly valuable contribution, 
dealing with this question was the paper 
read before the West Indian Agricul- 
tural Conference held at Trinidad in 
1905, by the Hon. Wm. Faweett, Director 
of Public Gardens in Jamaica, which gave 
a clear review of the principal provisions 
of the ‘ Raiffeisen’ system of co-oper- 
ative loan banks, that have given such 
satisfactory results within recent years 
in Germany and Central Europe. Mr. 
Faweett’s paper, together with others 
dealing with the same subject, was re- 
printed under the title ‘ Information in 
regard to Agricultural Banks,’ as No. 
39 of the Pamphlet series of the Imperial 
Departiment of Agriculture. 


There is no need to dwell at length 
upon theadvantage of a society or insti- 
tution by means of which a thrifty 
peasant proprietor or holder is enabled 
to obtain, at moderate interest, a small 
amount of capital for the development 
of his land on thesecurity of the crops 
thereon. The value of these institutions 
is at once apparent. In every part of 
the West Indies there are small holders, 
willing to provide the necessary labour 
to work their land, but who occasionally, 
for various reasons, require the tempor- 
ary need of alittle extra capital. The 
ordinary banks do not lay themselves 
out todo business of this kind, and if 
the would-be borrower has recourse to 
a money lender, he is frequently 
charged an excessively high rate of in- 
terest, and the negotiation, instead of 
proving a means of assistance, often 
lands him in greater difficulties than 
before. 


It is just such men as these that agri- 
cultural loan banks are designed to 
aid, and the value of suth institutions 
has been so fully recognized in European 
countries that nearly 30,000 banks have 
been formed in diffierent continental 
states on the ‘ Raiffeisen’ co-operative 
system. The peculiar qualifications in 
virtue of which these associations are 
specially adapted to give aid just where 
it is needed, lies in the fact that under 
the Raiffeisensystem, each bank confines 
its operations to a very limited area, and 
the managers are usually men with a 


09 


Miscelianeous. 


ood knowledge of matters agricultural. 
t will be seen, therefore, that they are 
in a position to judge of the character of 
applicants for assistance, aud also as 
to the sum which may judiciously be 
advanced. Sums lent are repayable in 
instalments with interest, at periods 
agreed upon. 


The fundamental idea of the Raiffeisen 
system is that the members of the bank 
join together to pledge their common 
credit tor the security of money depusit- 
ed with them on interest, which is after- 
wards disposed of among themselves, or 
advanced to applicants at slightly in- 
creased interest, so as to cover expenses, 
The money must of course be applied to 
agricultural purposes. A primary feature 
of these associations is the unlimited 
liability of every member. As a result 
the greatest care is exercised in electing 
trustworthy men only, since the other 
members know they will have to meet 
auy default caused by one of their num- 
ber. 


A Committee of officialsis elected to 
carry out executive work, but none of 
these are paid. Further, there is no distri- 
bution of dividends, all the profits being 
put towards the formation of a reserve 
fund. Thereis also a Council of Super- 
vison, to which is entrusted the task of 
supervising and checking the Committee, 
while the Council themselves are subject 
to check by the whole mass of members, 


In the West Iudies, so far, little has 
been done towards the establishment of 
agricutural banks, but one or two were 
started on a small seale in Manchester 
parish. Jamaica, some years ago, through 
the efforts of local branches of the Agri- 
cultural Society. The necessity of some 
agency, by means of which peasant pro- 
prietors might be enabled to obtain tem- 
porary assistance in time of need, was 
brought prominently to the front asa 
result of the devastation caused on the 
lands of small proprietors by the hurri- 
cane of 1903. 


From some cause or another, however, 
nearly all of the Agricultural Binks 
mentioned as having been estblished in 
Jamaica have ceased to exist, and at 
present only two institutions, the Chris- 
tiana People’s Co-operative Bank, Limi- 
ted, and the Trinity Ville Bink, are 
carrying On operations in the island, 
These Operations are, it is true, on a 
modest scale only at present, but the 
banks are undoubtedly doing good work 
aud making satisfactory progress. The 
Christiana Bank has now a sum of £60 to 
its credit, and this sum is steadily in- 
creasing. In a paper prepared for the 
Agricultural Conference of 1907, by the 
Rev. W. Turner, and published in the 
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West Indian Bulletin (Vol. VIII, No 8), a: 


full account of the system of working of 
this Bank is given. 


At the recent Agricultural Conference, 
allusion was made to the Barbados Sugar 
Industry Agricultural Bank. This was 
established about a year ago, in order 
to carry out the administration of the 
free grant of £80,000 madein aid of the 
sugar industry of the island by the 
Imperial Parliament. The Directorate 
consists of the Colonial Secretary (Chair- 
man), one member elected by the Legis- 
lative Council, four members elected by 
the House of Assembly, and one by the 
Agricultural Society. Loans, which can 
only: be expended in connection with the 
cultivation and management of the 
estate (except with the express permis- 
sion of the Directors), are made to 
planters at6 per cent. interest on the 
security of the growing crops. 


Aithough the fund managed by this 
Bank was originally granted ‘in aid of 
the sugar industry,’ yet planters whose 
chief crop may be cotton, are not debar- 
ed from obtaining assistance from the 
Bank, provided they keep within the 
letter ot the law by planting some sugar- 
cane. 


In this connection, too, it may be men- 
tioned that, in continuance of previous 
efforts in the same direction, an Act 
(No. 4 of 1907) to regulate advances in aid 
of the cotton industry was brought into 
foree in the Leeward Islands during the 
past year. Its operations have been 
confined chiefly to Montserrat, Nevis, 
and Anguilla. Advances are made to 
large and small estates, but in most cases 
the borrowers are. persons of small 
means. 


Considerable interest has lately been 
aroused in Trinidad as the result of an 
anouncement by Sir Henry Jackson, 
that he contemplates to lay before the 
Legistative Council a scheme for the 
establishment of a Government Agricul- 
tural Loan Bank. Some years ago a 
People’s Bank, as it was styled, was 
established at Trinidad for the benefit 
of small holders and occupiers of land, 
and fora short time it did good work. 
Unfortunately, however, it fell through, 
but its temporary existence demonstrat- 
ed the real necessity of some institution 
through which the peasant proprietors 
of the community might obtain assist- 
ance without being obliged to resort to 
money lenders. The announcement 
made by the Governor of Trinidad is 
apparently very acceptable to those in 
che colony, who have continued to urge 
the establishment of some such means 
of agricultural credit. 


The presumption that the scheme to 


be introduced by Sir Henry Jackson 
will be under Government control, is 
considered to be the best guarantee of 
its future success, for, unfortunately, 
the co-operative spirit does not at pre- 
sent seem to be sufficiently strong in 
these colonies to allow of the establish- 
ment of co-operative banks on the 
Raiffeisen system. 


An Agricultural Bank, started under 
Government auspices at Trinidad, will 
be watched with considerable interest 
in the neighbouring colonies, and its 
success would prove a starting point for 
the establishment of similar institutions 
in other parts of the West Indies, and 
in British Guiana. 


It may be mentioned that the question 
of Agricultural Banks has occasionally 
come up for discussion in British Guiana, 
where, owing to the large number of 
small rice growers in the colony, insti- 
tutions of this nature should prove 
especially helpful. With a view to 
meeting the requirements of these rice 
growers, it has been suggested that 
arrangements for advances might be 
made on the lines of the cotton loans in 
the Leeward Islands, or that efforts 
should be made to start co-operative 
loan banks on the lines of the one at pre- 
sent working in Jamaica.—Agricultural 
News, Vol. VII, No. 152, February 22, 1908. 


NOTES AND QUERIES. 


By C. DRIEBERG. 

M. G.—Why are you thinking of intro- 
ducing new nitrogen plants when we 
have so many indigenous and natural- 
ized genera, such as Crotalaria. Indi- 


gofera, Mucuna, Vigna, Tephrosia. Des- 


modium, &c., many of them weeds? In 
the same way we have as leguminous 
shade trees Sesbania, Cajanus, Hry- 
thrina, Pongamia, &c. What we want is 
acareful study and report on such plants 
as are likely to serve the “ planter” and 
cultivator generally for green manuring. 
Even the famous Cow-pea of America, 
and velvet-bean of Florida have been 
apparently with us always, though un- 
recognised under their native names of 
li-me and wauduru-me. 


ces at hand. 


F. D.—The condition you deseribe is 
Fortunately — 
itis not so common here as there, the 
possibility of its removal has been a ~ 
The means of ridding. 
soils of alkaline salts came up at meet- — 


known as ‘‘ reh” in India. 


great problem. 


ings of the Tangalla and Hamhantota 


Branch Agricultural Societies in April a 


Weare too apt. 
to look abroad, and neglect the resour- — 


ae Lay), : : 
° 
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‘when the Organizing Vice-President and 


Secretary were present, and, as Dr. 
Willis explained, the only likely means 
of remedying the defect is by looking 
to the proper drainage of the land. Irri- 
gation without proper drainage is bound 
to be prejudical to a soil. By washing 
out the salts that have accumulated 
through evaporation and giving the land 
a short rest from cultivation, there is a 
likelihood of improvement following. 
The subject will, however, be fully 
thrashed out by the Acting Director of 
Irigation at an early meeting of the 
Board. 

O. P. (India).—In Ceylon, Mauritius or 
water grass (Panicum muticum) is the 
stock green fodder for stall-fed cattle 
in the low-country. It is true it contains 


-alarge proportion of water, but so do 


turnips and swedes (which this grass 


“may be said to replace locally) fed to 


dairy cattle in the West. Guinea grass 
(P. maximum) grows freely at higher 
elevations. Paspalum dilatatum is 
not suitable to the low-country, and 
in the dry months is kept alive with 
the greatest difficulty. Reana luxu- 
7 tansjhas never been seriously cultivated 
for fodder. Hay madefrom wild Andro- 
pogon grasses (as in Bombay) and Sor- 
ghum and Pennisetum (as in the Deccan) 
is not known in the Island, but paddy 
straw is given to working bullocks to 
whom also natural grasses (most com- 
monly Panicum repens) are cut and fed. 
Ensilage has not. proved a_ success 
in Ceylon. 

F. Ds. M.— West Indian arrowroot, is 
the product of Maranta arundinacea, 
the plant the Sinhalese called Hulanki- 
riya, and is the ordinary arrowroot of 
the grocery stores. Queensland arrow- 
root is prepared from Canna edulis, or 
“Hdible Canna” as it is commonly 
called—a species of ‘‘ Indian shot” (Sin. 
butsarana). Theformer has for a long 
time been cultivated in the Cotta dis- 
trict, and excellent arrowroot-flour was 
prepared on a fairly large scale some 
years ago in the Panadura (Bandara- 
gama) district by Muhandiram J. A. G. 
Rodrigo, acting Manager of the Govern- 
ment Dairy. The cultivation of Queens- 
land arrowroot seenis to be spreading 
in the Island. Theflour, if properly 
prepared, is as good if not better, than 
ordinary arrowroot. There should be 
no difficulty in getting plants or tubers 
of either for planting a large area. 

G. S.—The tree you refer as being used 
for shade in the Government Stock 
Garden is Gliricidia maculata, of which 
a few seeds came to the School of Agri- 
culture some twenty years ago from 
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Central America as an exchange, and 
from the original trees established in 
the grounds cuttings and seeds have 
gone out directly, and through the 
Royal Botanic Gardens, to all parts of 
the Island. The tree has a showy blos- 
som which is put out in February-March. 
It is a good low shade but requires 
training, and the roots are well furnished 
with nodules. In some parts it is hbe- 
coming a common shade and fence plant 
since it grows soreadily from cuttings. 

Mr. Frederick Lewis is good enough to 
furnish the following valuable instruc- 
tions in reply to an enquiry from a 
correspondent as to the best way of 
raising Lunumidella and Teak seeds:— 
“The best way to germinate Lunu- 
midella seed is first to prepare beds as 
if for planting tea, taking care to have 
the soil well freed of stones, wood, roots, 
&e. Next plant the seed after it has had 
its fleshy coat removed, in little holes 
made by the finger or an oval section 
peg, and lay each seed on its side. Cover 
with well-sifted soil to a depth of half 
an inch, and cover the whole bed with 
well dried straw to a depth of 4 inches 
and set fire to the straw. As soon as 
the fire is out, water freely at once, and 
water once a day afterwards till ger- 
mination begins, and then shade with 
light shading. The proportion of germi- 
nation is very variable and ranges from 
10 to 30 %, as itis not easy to regulate 
the heat so as not to kill the embryo. 
Germination too is not regular. 

TraAk.—Remove the papery envelope, 
and first see if the seed has not been 
drilled by insects. If perfect, first boil 
in water of 120° KF. temperature for 20 
minutes, then soak between wet sacks 
for 48 hours and plant in beds which 
should have about 30% of sand well 
mixed with rich loam. Light shade is 
wanted for Teak as it will not stand 
direct exposure. Teak seed is generally 
about 40 % defective, so care should be 
taken to select heavy seed. 


BOARD OF AGRICULTURE, 


MINUTES OF THE 40TH MEETING. 
The 40th meeting of the Board of Agti- 
culture was held at the Council Chamber 
ou Monday, the 4th May, 1908. 


The Hon’ble Mr. H. C. Nicolle, Colo- 
nial Treasurer, presided. Present :—Sir 
Solomon Dias Bandaranaike, the Hon’ble 
Messrs. H. L. Crawford, S. C. Obeye- 
sekere, J, Ferguson, A, Kanagasabai, 
Dr. J.C. Willis, Dr. H. M. Fernando, 
Messrs. J. Harward, P. Arunachalam, 
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H. T. S. Ward, R. H. Lock, R. B. Strick- CEYLON AGRICULTURAL SOCIETY 


land. W. A. de Silva and C. Drieberg 
(Secretary). 


As Visitors: 
Alex. Perera, 


Messrs. H. P. Rudd and 


BUSINESS. 


(1.) Minutes of the previous meeting: 
held on 9th March, were read and con" 
firmed. 


(2.) Progress Report 
adopted. 


(8.) Dr. Willis moved that a sum of 
Rs. 150 be granted, on the security of 
the Government Agent of Uva, as a loan 
to the Badulla Branch Society for the 
purpose of encouraging eoconnt eulti- 
vation in certain villages of Uva, the 
loan to be paid back in two years. 


Mr. Ward seconded, and the motion 
was carried. 


(4.) The Hon’ble Mr. Kanagasabai 
moved that the following gentlemen be 
asked to form a Committee to consider 
what action, if any, this Society shouid 
take in the improvement of the local 
tobacco industry, and to submit an 
estimate of the cost of carrying out 
such measures as it may recommend :— 
Dr. Willis, The Government Avent, 
Northern Provinee, Messrs. C. J. C. Mee, 
Edward Cowan, M. Kelway Buimber, 
RH Lock and the mover. 


The Hon’ble Mr. Ferguson seconded, 
and the motion was earried. 


(5.) The Howble Mr. Arunachalam 
moved that the following gentlmen be 
asked to form a Committee to advise this 
Society as to what measures, if any, it 
should take to provide (1) for the intro- 
duction of agricultural instruction into 
the curriculum of our rural schools, and 
(2) for the extension and development 
of school gardening, and its inclusion in 
the educational code as a subject for 
grants and resnit payments:—Mr. J. 
Harward, Dr. Willis, Sir Solomon Dins 
Bandaranaike. The Hon. Mr. S. C. 
Obeyesekere, Dr. H. M. Fernando, Mr. C. 
Drieberg and the mover. 


The Hon’ble Mr. Oveyesekere seconded, 
and the motion was carried. 


(6.) Mr. R. H. Lock, Assistant Director 
of the Royal Botanic Gardens, read a 
paper entitled ‘‘Plant Breeding and 
Tropical Agriculture,” for which he was 
accorded a hearty vote of thanks moved 
by the Hon’ble Mr. Ferguson. 

Dr. Willis supplemented the paper 
with explanatory remarks, and ex- 
pressed a desire that any discovery ia 
the way of a plant “ sport” should be 
submited to Peradeniya for examina- 
tion. 


4th May, 1908. 


No. 40 was 


PROGRESS REORT, NO. 39, 


Membership.—The following members 
joined the S ciety since the last meeting 
held on Mareh 9, (no meeting was held in 
April) :—F. Lushington, G. Weidman 
Groff, H. F. C. Phillips, A. M. Ballon, B. 
S. Narayanaswami Iyer, the Rev. Perey 
T. Cash, KE. W. Keith, R H. Villiers, J. 
G, F, Marshall, A. L. R. Aserappa, R. 
Boustead, T. D. Mack, Dr.C. Heynsbergh. 


Borad.—The following new members 
have been elected on the re-constituted 
Board :—P. Arunachalam, EF. H. Layard, 
Jas. Van Langenberg, R. H. Lock, H. 
Inglis, J. D. Vanderstraaten, Jas. Peiris, 
L W.A. de Svysa, Tudor Rajapakse, 
W. Chas. Whitham, D. J. Jayatilleke, 
C.M. Sinnayah Mappana, Mudalivar, C. 
E. de Vos, Dr. E. Ludovici, J. W Kanaga- 
sab3y, G. H. Kanagasabey, Major Moles- 
worth, A. W. Boven, Jacob de Mel, L. 
B Bozgahalanda. R M, H. Dambawinne, 
R.M., P. D G. Clark, EK. A. Elapatha, 
and M. Stevenson, C.C.S. 


Inspection —The Organizing Vice-Pre- 
sideut and the Secreturv made tours of 
inspeetion in the Province of Uva and 
the Tangalla and Hambantota Districts— 
holding meetings of local branches, 
inspecting schovl gardens, and generally 
studying the agriculture of the areas 
visited. Iu Uva meetings were held at 
Welimada ant Badulla, and the school 
gardens at  Medawella, Welimada, 
Palugama, Etampitiya, Dikwella, Pas- 
sara, and Kambilivella inspected, In 
the Southern Province meetings were 
held at Tinvalla aud Hambantota, and 
Nakulugama, Ranna, and Tissamaha- 
rama schools visited. 


Among the more important points 
which came up for discussion during the 
tour and are receiving the attention of 
the Society, are:—A suitable paddy for 
fields at higher elevations. Facilities 
for marketing vegetable produce grown 
in the villages about Welimada. Reme- 
dail measures for preventing the accu- 
mulation of alkaline salts in paddy 
fileds. ‘The introduction of labour-saving 
implements for cultivating lands in 
localities where field workers are scarce. 


The Wellaboda Paltu (Galle) Branch 
held its general meeting at Ambalan- 
goda on April4. The business conducted 


included the following resolutions :—(a) © _ 


that a Cattle and Vegetable Show be 
held in December next at Ambalangoda; 
(6) that three cash prizes and three certi- 
ficates be awarded on the day of the 
Show to the six best vegetable gardens 


in the pattu, prizes being also offered 
- for transplanted paddy fields; (c) that a 


ye 
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supply of vegetable seeds be obtained 
and distributed among villagers. A_re- 
solution was also adopted to the effect 
that the Branch Society should ap- 
proach Government with a view to ob- 
taining a sufficient extent of land fora 
pasture ground for cattle, and that the 
parent society be asked to assist by con- 
tributing towards the cost of wire- 


‘fencing the pasture land. 


The Wanni Hatpattu Branch Society 
held a meeting on March 14, when the 
following progress report was submit- 
ted :—Tobacco cultivation is on the 
increase, and standing crops give pro- 
mise of a good harvest; the Egyptian 
and Sea Island cotton seed supplied by 
the parent society was widely distri- 
buted. The cotton plantations of 1906 
are carrying their second crops now, 
and the chenas opened out in August- 
September last are doing well. The 
Chairman reports that a new variety 
of paddy known as Dik-vi, lately intro- 
duced from Anuradhapura District, is 
gaining popularity and that the yield 
has been very encouraging. It was ad- 
vised that members should endeavour 
to introduce this variety into every 
division. A notable feature in this 
variety is that it has been proved to be 
practically immune from the attack 
of the fly which generally damages 
paddy. 

Agri-Horticultural Shows.—The Nu- 
wara Kliya Show was held on April 20 
and 21, and was attended by the Organ- 
izing Vice-President and the Secretary. 
As usual the show of flowers was of a 
high order. Among the exotic vege- 
tables, the prize cabbage-lettuces sur- 
passed anything previously exhibited 
in thisline. Thecattle section was not 
well filled. Among native products the 
exhibits were of good quality but dis- 
appointing in quantity. A few samples 
of American dent corn from Walapana 
were in evidence, as a result of a distri- 
bution of this seed by the Society. 
Fruits were fairly well represented. 


The Jaffna Branch, at a meeting held 
ou March 16, decided to hold an Agri- 
Horticultural and Industrial Show in 
Jaffna in June next year. 


A proposal has been made to hold a 
suburban show near Colombo, and nego- 
tiations are in progress with the Hon. 
the Government Agent, Western Pro- 
vince, to have it at Dalugama, which 
has been suggested as a good centre, 
where a successful show was held several 
years ago. Dalugama is very accessible, 
being about a mile from the Kelaniya 


_ Railway Station. 


The Hon. the Government Agent, 
Central Province, reports that the Rate- 


mahatmayas of Udunuwara, Yatinu- 
wara, Harispattu, Tumpane, and Pata 
Hewaheta have proposed to hold village 
shows, and that they have been asked 
to fix a meeting for an early date to 
settle details. 


The Telijjawila Branch has decided 
on holding a Fair in June this year, 
when the distribution of prizes for 
vegetable gardens (judged some time 
ago) will take place. 

The Government Agent, North- West- 
ern Province, is arranging to hold 
village shows at three centres in the 
North-Western Province, viz,, Balalla, 
Pilessa, and Kuliyapitiya. These shows 
will probably be held in June. 


The Government Agent, Southern 
Province, held a meeting on April 9 with 
a view to make arrangements for hold- 
ing a show at Galle this year. It was, 
however, decided to fix the show for 
May next year. 


A show is also likely to be held next 
year in Badulla, 


Fruit Culture.—Mr. N. Wickremeratne, 
Agricultural Instructor, reporting on 
his visit to Telijawila, says:—I visited 
the Telijjawila Fruit Garden which is 
well kept. The plants are growing well, 
indicating that care and attention have 
been bestowed on them. The gardens 
started at the same time by the headmen 
are also doing well, and it isexpected that 
ina few years’ time a good local fruit 
supply in the korale could be relied on. 


The Dampella School Fruit garden has 
lost some of the plants put down last 
year owing to adverse weather, and, at 
the request of the Mudaliyar, arrange- 
ments are being made to furnish a fresh 
supply from the Government Stock 
Garden to fill vacancies. 


Paddy.—Mr. V, Casipillai. of Jaffua, 
writing on March 25, reports on his 
experiments with Indian paddy as fol- 
lows :—‘‘ The 20 measures of the Indian 
paddy called Kawetta Sampa you sent 
mein September last was sown ina field 
of 10 lachams (equal to about five- 
twelfths of an acre). As the paddy was 
said to be 5 months’ variety I sowed it 
on low land, as I did with other paddy 
of similar age. The whole area of culti- 
vation in thelocality consists of about 
40 acres, divided into about 85 beds, and 
I found that the plants of this paddy 
grew much more luxuriantly than others 
in the rest of the 40 acres. But when 
the rain setin and the field began to be 
flooded the growth of Kowetta Sampa 
seemed to be arrested, and so, theugh 
from the luxuriant growth at the outset 
I expected to realize at least 15 bushels, I 
got only 8 bushels. It would appear that 
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this variety will’do well here, provided 
it be sown on lands that are not very 
low. The crop was taken in 4 months. 
{ intend to sow a large extent next time 
(September) and to distribute the paddy 
to other cultivators here, as I have 8 
bushels of it, and it is my beliefthat with 
the experience I gained this year and 
with the seed more acclimatized I will be 
able to raise a bigger crop next year.” 


Mr. D. B. Perera, Vidane Arachchi, 
Milwatta, Miragama, in forwarding 
samples of several varieties of paddy 
grown in his fields, reports as follows :— 


‘‘[ may mention that Japan ‘“‘ Kiushu” 
paddy which you sent me last July gave 
a good return.” 


Arecanut Husk Fibre.—A small quan- 
tity of fibre extracted from the husk of 
the arecanut (Area catechu) was for- 
warded to Professor Dunstan of the Im- 
perial Institute, in January, for favour 
of report on its commercial possibilities. 
The Director of the Imperial Institute has 
furnished the following report thereon :— 


“The sample consisted of about one 
ounce of light yellowish-brown_ fibre, 
which was harsh and lacking in resi- 
liency. It was of poor strength and 
generally from 1 to2 inches in length. 
Two forms of fibre were found to be 
present in the sample, one being coarse 
and somewhat resembling coir, whilst the 
other was much finer and rather woolly. 
The diameter of the coarse fibre was 
0-006 to 0:016 inch, and that of the fine 
fibre 0:0009 to 0°0023 inch. 


A chemical examination of the mate- 
rial gave the following results :—Mois- 
ture 8'1 per cent., Cellulose (calculated 
on dried material) 55:0 per cent. (ap- 
proximately). 


Samples of the fibre have been sub- 
mitted to a number of manufacturers 
in order to ascertain whether any use 
could be suggested for it. The general 
opinion is that the fibre is too short and 
weak, too irregular in diameter, and 
deficient in resiliency for employment 
as a substitute for coir. It might, how- 
ever, be utilised for the manufacture of 
paper, for which purpose its probable 
value would be about £8to £5 per ton 
jn this country. The fibre was regarded 
by one firm as of no value for upholstery, 
owing to its lack of resiliency, but ano- 
ther firm thought that it might possibly 
find a market for this purpose. The 
best way of ascertaining the commercial 
possibilities of this fibre would be to tor- 
ward a trial consignment of several hun- 
dred weights to the Imperial Institute, 
so that large samples could be submitted 
to manufacturers for technical trials,” 
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Arrangements are now being made to 


forward a trial consignment of a few 
hundredweights, 


Grape Fruit Plants.—The Superin- 
tendent of School Gardens has fifty grape 
fruit plants to give away to members in 
order of application—two to each. 


Pililla Grass.—A small consignment of 
this grass is expected shortly from 
Manila. Itis said to possess an excel- 
lent fibre for the manufacture of hats, 
which if properly woven, is believed to 
be almost as good as the Panama. Mr. T. 
H. Stephens, formerly of Ceylon, writing 
on the subject, says: —‘‘The Filipinos 
make excellent hats from Pililla grass 


and it is quite an important industry.” 


Jute Cultivation.—Mr. C. A. Valoo- 
pilai, of Anuradhapura, is trying jute 
cultivation in 
been supplied with 20 lbs. of seed pro- 
cured from Calcutta, which he is growing 
as a rotation crop in his paddy lands. 

Ground-nuts.—Senegal  ground-nuts 
are available to members at 25 cents per 
lb. Early application should be made. 
Particulars regarding this variety were 
given in last Progress Report. 


Nitro Bacterine.—& small quantity of 
the much advertised Nitro-Bacterine 
is expected shortly for trial. The cul- 
tures at present available are for legu- 
minous plants only; but it is stated that 
cultures for cereal crops will be available 
before long. 


Queensland Citrus Fruits.—The De- 
partment of Agriculture, Brisbane, has 
applied for information as to a possible 
market in Ceylon for citrus fruits of 
good quality. The Queensland citrus 
fruit season lasts from March to June. 
Information has been gathered from 
those likely to handle the fruit, and a 
trial consignment will probably be 
received shortly. , 

Cotton and British Cotton-growing 
Association.—With the development of 
the cotton industry in Ceylon, cotton 
growers will be glad to hear that Messrs. 
Nieland and Wilson, 2, Baillie Street, 
have been appointed the Agents of the 
British Cotton-growing Association for 
Ceylon. Messrs. Nieland and Wilson 
are going to put down a proper ginning 
factory in Colombo, which will enable 
them to deal with all the cotton grown 
in the Island. The factory will contain 
an oil engine to work six gins. There 
willalso be two presses and room in the 
building to erect from 18 to 20 gins if 
future developement eall for them. As 
Agents of the British Cotton-growing 
Association they are open to gin, bale, 
and ship any quantity of cotton on ac- 
count of the growers, ensuring the 


grower getting the best possible return 


that district. He has. 
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for his crop. If preferred, they are pre- 


pared to buy outright. Cotton seed will 


also be bought or shipped on account of 
the grower to England. 

Mr. M. Suppramaniam, Broker, reports 
that his mill has purchased over 20 tons 
of locally produced cotton during the 
past six months, at prices ranging from 8 
to 13 cents for the unginned cotton. A 
good many offers have been declined 
owing to the small size of the seed which 
makes ginning difficult. Just nowa lotof 
4 tons cannot be accepted for this reason, 

Seedand Plant Distribution.—About 
4,500 packets of vegetable seeds received 
from England about the middle of the 
month were very expeditiously dis- 
tributed by the staff of the Government 
Stock Garden. Several varieties of plants 
from the Stock Garden were also dis- 
tributed among applicants who are 
members of the Board. 

The grafted orange plants short-receiv- 
ed last year are expected to arrive in a 
day or two, according to advice received 
from Bangalore, and will be distributed 
to members who ordered them. 

Buckwheat Seed.—A small supply of 
buckwheat seed has been received from 
Japan through the courtesy of Mr. S. 
Kikkawa of the Agricultural College, 
Imperial University, Tokio. 

Zanzibar Chilli.—Out of the supply of 
Zanzibar chilli seed obtained from the 


- Department of Agriculture, Zanzibar, in 


March, a small balance is still available. 

Garden Syringes.—Metal syringes suit- 
able for spraying plants with insecticides 
and fungicides can be supplied to mem- 
bers at Rs. 3 each. 


Coconut Stem Disease.—Kight Inspec- 
tors have been appointed under the 
Botanic Department for dealing with 
this disease. From reports received the 
spread of the pest appears to be kept 
well in check. 

Mr. C. H. Wijayemanne, of Quarry 
House, Kalutara North, claims to be 
able to cure the coconut stem bleeding 
disease by the application of a secret 
preparation, and the Government My- 
cologist has given him the opportunity 
of demonstrating his cure. 

Castration of Cattle.—The Government 
Veterinary Surgeon writing on April 4, 
reports :— 

‘« Forty-one head of cattle belonging to 
thirty-four owners were operated upon 
during last month in the Northern Pro- 
vince by the officers of this department, 
at two centres, one man being taught the 
operation. Four more demonstrations 
will shortly be given in the Northern 
Province. Ten demonstrations have 
been arranged for in the North-Western 
Province and are now being carried out, 


Arrangements are also being made to hold 
demonstrations in most of the other Pro- 
neces, in the district of Mannar, and at 
eight centres in Hambantota district. 
The Assistant Government Agent of 
Mannar desires that the operation should 
be extended to the ponies there, as there 
is a large number of them in the district, 
and the breed could be much improved 
under a judicious system of castration.” 

Writing on the subject, in continuation, 
the Goverament Veterinary Surgeon 
reports on the work done by trained 
operators as follows :—‘‘In addition to 
the 781 head of cattle operated upon by 
the officers of this Department during 
the last year, 460 cattle were castrated 
by the trained operators in the North- 
Western Province. Of these 302 were 
operated upon in Dewamedi hatpattu, 
85 in Katugampola hatpattu, and 73 in 
Wanni hatpattu. No figures have been 
received as to work done by the trained 
operators in the other Provinces.” 

To the above has to be added 19 
castratedin Chilaw district, which brings 
the total number of cattle castrated by 
trained men in 1907 to 479. 

Nutmegs.—Mr. Fred. Lewis, writing 
on April 3, reports an apparent disease in 
nutmeg trees. The disease attacked old 
trees, commencing from the top branches, 
resulting in change of colour in foliage 
from a dark green to a pale. sickly 
yellow, till finally the leaves fall off, 
exposing nothing but twigs and branch- 
lets. Later on the twigs die backward 
till ultimately the whole tree goes. He 
suggests that it may be identical with 
the disease which destroyed nutmeg 
trees in Penang some years ago, and 
thinks it desirable that some notice 
should be taken in time. The matter 
has been referred to the Government 
Mycologist. 

Foreign Tobacco.—Sample leaves of 
Alecasian tobacco raised trom seed sup- 
plied by Messrs. Freudenberg & Oo., 
have been received from Welimada. 


Further samples from other centres 
where this tobacco was grown are 
awaited. Mr. Hdward Cavan does not 


consider the curing of the Uva sample 
satisfactory. 

Water Purification.—The July number 
of the ‘‘T.A. and Magazine” last vear, 
pages 74-77, contained a paper on ‘‘ Water 
Purification,” recommending the use of 
alumino-ferrie for the purpose. The 
Secretary, Trincomalee Branch, referring 
to an experiment with the _ purifier, 
says:—‘‘ The Vanniya of Koddiyar 
reports that after the use of the alumino- 
ferric the water turned clearer than it 
was before, but the taste remained the 


same,” 
C. DRIERERG, Secretary, 
May 4th, 1908. 


MARKET RATES FOR TROPICAL PRODUCTS. 
(From Lewis & Peat’s Monthly Price Current, London, 15th A pri, 1908.) 
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ALOKS, Soccotrine cw 
Zanzibar & Hepatic ,, 
ARBOW&k OOT (Natal) Ib. 


t. 


QUALITY. 


Fair to fine 
Common to good 
Fair to fine 


oor 


| QUOTATIONS. 


85s a 90s 
203 a 703 
Qida 4d 


Borneo 

Java 
Penang 
Mozambique 


Nyassaland 
Madagascar 


New Guinea 
INDIGO, KI. Bengal 


MACE, Bombay & Penang 
per Ib. 
Java 
MYRABOLANES, 
Madras 
Bombay 


ewt 


” 


Bengal 
NUTMEGS— : 
Bombay & Penang ,, 


NUTS, ARECA ewt. 
NUX VOMICA, Cochin 
per crt. Bengal 
Madras 
OIL OF ANISEED , 
CASSIA a 
LEMONGRASS 
NUTMEG 


” 


o 
” 


bEES' WAX, ewt : 
Zanzibar Yellow » {Slight y drossy to fair .. |£6 10s a £6 15s 
Bombay bleached ,, | Feir to govd i £7128 6d a £7 15s 
om unbleached,, |D. r to good genuine ../£515s a £6 10s 
Madagascar » |Uark to good palish {£6 1sa £6 17s6d 
CAMPHOR, Firmosa ,, |Crude y nom. 
China x pairiapensge Auality ae 16 a sens 
MS. Malabarlb | Good to fine bo is 8d als 
CED ae Ale Middling lee A 1s Bg a 1s st 
‘ Good to fine bo -{Is 9da %s 3 
peer, Brownish pecale is 4d a is: 6d 
re ,, |Med brown to fair bold|1s 61 a 2s38a nom 
ee hake Ms Sm. 1] fair to fine plump |1s 2da 38s 3d 
Malabar... | Fair to geod . [is 3d a 1s 4d 
Seeis OO ae ae ee 
ng Wild,, {Shelly to good ../6d a 1s 6 
CASTOR On, Coleatta’: ists and 2nds .-|3d a 4d 
CHILLIES, Zanzibar cwt.|Dull to fine bright —_...|17s 6d a 20s 
SIN ARK.— Ib. 
ra ee Na ape Crown, Renewed ([3éda 7d 
Org. Stem |2d a 6d 
Red Org. Stem (|1lid a 44d 
Renewed 8d a 54d 
Root 1gd a 4d 
CINNAMON,Ceylon Ists|Common to fine quill 8d als 8d 
per lb, 2nds ie ee 74d a 1s 2d 
3rds be via 6d a 1s 
4ths ¢ iy bid a 8kd 
Chips, &c..| Fair to fine bold 25d a 34d 
CLOVES, Penang Ib.|1ull to tine bright bold 94 ais 
Amboyna ..|Dull to fine id a 8d. 
Ceylon Me 7A “A ida 8d 
Zanzibar Fair and fine bright [54 a 54d 
Stems .| Bair 2d 
COFFEE p 
Ceylon Plantation ,, |Bold to fine 110s a 116s 
Medium to good 8Us a 100s 
Native Good ordinary ‘nominal 
Liberian »» |Fair to bold 48s a 548 
COCOA, Ceylon Plant. ,, |Special Marks 88s a 92s 6d 
Red to good 7388 a 85s 
Native Estate x, |Ordinary to red 65s a 75s 
COLOMBO KOOT », |Middling to good lls a 15s 
CaUTON SEEDS, sift. cwt.|Dull to fair 38 a 358 nom. 
CUTCH a » |Fair to fine dry 2s a 25s 
GINGER, Bengal, rough,, | Fair 30s 
Calicut, Cut A ,, {Small to fine bold 72s 6d a 84s 
B&C,, |Small and medium 50s a 65s 
Cochin Rough ,, |Common to fine bold |35s a 38s 
, |Small and D’s 338 a 458 
Japan » | Unsplit 30s 
GUM AMMONIACUM, |Sm. blocky to fair clean|25s a 60s 
ANIMI, Zanzibar ,’ | Pale and amber, str. sits.;£16 a £18 
on Dp little red|£13 a £15 
Bean and Pea size ditto|728 6d a £13 
Voir ts g od red sorts |£9a £12 
Med, & bold glassy sorts|/£6 lus a £7 10s | 
Madagascar ,, |Fair to good palish .,.,|£4a£8 40s 
»» » red ...|£4 @ £7 10s 
ABABIC F.I.& Aden ,, |Ordinary to good pale|/58 282s 6d 
Turkey sorts ,, |32s 6d a ius 
Ghatti » |Sorts to fine pale ,,,|178 a4 s 6d 
Kurrachee », | Reddish to goed pale .,.|2U8 430s nom. 
Madras », |Dark to fine pale ,,.| 158 a 26s 
ASSAFQT1vVA », |Clean fr. to gd. almonds|355 4 10's 
com. stony to gond block| 5S @ 75s 
INO) 0 » |Fair to fine bright d a is 
M\XRRH, picked » |Fair to fine pale £5 a £6 
Aden sorts ,, |Middling to good 60s a 75s 
OLIBANUM, drop » |Good to fine white 45s a 55s 
: Middling to fair 308 a 40s 
pickings ., |Low to good pale 10s a 20s 
siftings ;, |Slightly foul to fine lls a 15s 
INDIA RUBBik Ib. -| Fine Para bis. & sheets|3S 54d a 3s 6d 
Ceylon, Staits, », Ceara ,, ne 33 53d a +s 6d 
Malay Straits, etc. J | Crepe ordinary to fine, .|°Su/2d a3s 6d 
Fine Block ,, ../88 4 
| Scrap fair to fine ./28.3d a 2s 6d 
Assam Plantation 2s, 6d nom. 
Fair IT to good red No.1/28 @ 2s 6d nom, 
Rangoon | a * 2s 2d a 28 4d 


CINNAMON 

CITRON ELLE of 
ORCHELLA WEED—cwt 
Ceylon 
Zanzibar. ae 


PEPPER - (Black) Ib. 
Alleppee & Tellicherry 
Ceylon 
Singapore es 

Acheen & W. C. Penang 
(White) Singapore ,, 

Siam 


”» 
” 


Penang 
PLUMBAGO, lump cwt. 


chips 


dust 
SAGO, Pearl, large 
medium 
small 
SEEDLAC 


SENNA, Tinnevelly Ib. 


SHELLS, M. o’PEARL— 


Egyptian cwt. Smalltobold .. 47s 6d a £5 
ombay ,,) » iy 20s a 958 nom 
Mergui ah | eamees 8 ave - |£417/> a 275 ,, 
Manilla » |fair to good -.|£4a £8 lds ,, 
Banda _,,__ | Sorts es «.|253 a 308 nom 
TAMARINDS, Calcutta...| ‘!id.to fine bl’k not stony/10s a 12s 
per cwt. Madras Stony and inferior .. [48 a 58 
TORTOISESHELL— 
lenin & Bombay lb. | mall to bold ». {lis a 288 
ickings = Be a 238 
B 1 cwt, | Hair 20s 
eee, edtes ° |Kinger fair to fine bold|iBslaia0e 
o.  ,, | Bulbs [bright iB a 16s 
shi Finger i Ss 
og nEn tet Bulbs w (148 
VANILLOES— Ib. ‘ 
Mauritius...) Ists| %4 crystallized 3} a8} in|9sa 18s 
Madagascar ... + 2nds| Foxy & reddish 34,8 ,,|7s 6d a 13s 
Seychelles ...J ard.| Lean and inferior .. (68 Cd a 736d 
VERMILLION .. Fine, pure, bright . js Od A 


WAX, Japan, squares 


INDIARUBBER.( Contd.) 


‘lOidinary vo gd. soluble 


.Commonspeckyan 


peas white hard 


' QUALITY. QUOTATIONS. 


Common to good 
Good to fine red 

| ow white to prime redjls 4d a 2s 3d 
Fair to fine red wall .,./286d a 33 
Sausage, fair to good ..|2s 6d a 3s 

Fair to fine ball ..,28 da 2s 4d 
Fr to fine pinky & white|2s1d a 2s 2d 
Majunga & blk coated ../Is a 1s 6d 
Nigyers, iow to good ../6da 1s 9d 
Ordinary to fine ball ../1s6d4 2. 6d nom 
Shipping mid to gd violet|3s 6d a 3s 11d 
Consuming mid. to gd.!8szda 3s 5d 
Ordinary to middling |3s a 3s 2d 
Oudes Middlingto fine /2séd a 2/8 nom. 


6d a. 2s 2d 
.-/189d a 2s 3d 


Mid. to good Kurpah —‘|2s 4d a 2s 6d 
Low to ordinary 1s 8d a 2s 34 
Mid. to fine Madras [1s 5da 2s 4d 


Pale reddish to fine 
Ordinary to fair 
», good pale 


1s 5daisiid 
1s zd als 5d 
ls ld als 6d 


1 


” 


UG and Coconada 4s 68a 4s 9d 


Jubblepore 5s a 5s 6d 

Bhimlies 5s a6s 

Rhajpore, &c. 4s 93 a 5s 3d : 
Calcutta ds a5s 3d ; 
64’s to 57’s 1s 4d a Is 5d 


110’s to 65’s 

160’s to 115’s 

Ordinary to fair fresh 
Ordinary to good 


” a” 


” ” 
Fair merchantable 
According to analysis 
Good flavour & colour 
Diugy to white 
Ordinary to fair sweet 
Bright & good flavour 


Mid. to fine not woody... 
Picked clean flat leaf .. 


” 


‘ 
4 
Pair iS 3k a 33d 7 
Fy to good heavy.. Bee a 33d J 
Dull to fine 4, |8d_a 34d ; 
Fair to fine . «dd aed { 
Fair rs eee . [bad bi 
Fair Ne Beeler ae! ‘ 
Fair to fine bright bold|39s @ 45s nom. ‘ 
Middling to good small|29S a 403 
‘Dull to fine bright —..| 168 a 30s 
Ordinary to fine bright}/S$ @ 16s 
Dull to fine .. .. |l48.a lbs Od 


lis a 16s 6d 


” ” 


Good to fine bold green|#3¢ a 7d 
Fair greenish 
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RUBBER CULTIVATION IN GOA. 


EXPERIMENTS IN PorruguEsE TERRITORY 


ABANDONED, 


Lieut.-Colonel J A Wyllie, F.R.G.8., 1.4., the 
author, along with Octariano Guilherme Fer- 
reira, M.K.A.8,, of *‘ Notes on Rubber Cultiva- 


tion” and also of a recent book dealing 
with the cccoa industry of San Thome, 
which has attracted considerable attention, 


was in Colombo recently. Col. Wyllie, it wall 
be recalled, visited Ceylon some years ago 
with Don Miguel de Alarciéo, who contem- 
plated promoting rubber growing in a fairly 
extensive scale in Goa. Col. Wyllie, who was 
a Cantonment Magistrate in Belgaum, proposed 
retiring and going in for rubber cultivation. 
Colonel Wyllieinforms us now, however, that 
the scheme has fallen through. The soil in 
Goa is very good and the conditions suit- 
able for rubber. The difliculty, was with 
the Portuguese officials. The Portuguese 
do not trust each other and Col. Wyllie 
and his colleague had great difficulty in 
getting their concessions made definite. The 
officials failed to give them any satisfaction, 
Colonel Wyllie’s friends worked the lands ex- 
perimentally fora time and then he went to 
Lisbon to see the authorities. Ho succeeded in 
getting the British Minister to take an interest 
inthe matter and by him Col. Wyllie was 
presented to the late King, who was very much 
interested and said he and his Ministers would 
do all they could to promote the scheme. 
When it came to a question of financing 
however, the Portuguese capitalists said: ‘‘ We 
know our own affairs. We do not believe in 
rubber growing for which we have to wait 5 
years for a return on our money. We can 
make money on short loans and we prefer to do 
so.” If the concessions were only under a Govern- 
ment where matters were properly managed 
tho scheme might have been very successful, As 


matters are, however, Colonel Wyllie has given 
up the idea of rubber growing in Goa as 
hopeless. As he had not definitely resigned 
the service, the Colonel simply asked _ the 
Government of India if they could give him a 
billot for the time being, and he will possibly be 
going to Mandalay as Cantonment Magistrate. 

Colonel Wyllie also consulted London Yinan- 
ciers on the subject, but they knew the Portu- 
gueso Government and official ways and 
would have nothing to do with the matter. 
Now that the King Carlos is dead and anew 
scratch Ministry in power Col. Wyllie thinks 
things are more gloomy than ever. About 
4,400 acres had been taken and nurseries formed 
from which toplant upthis area, The plants 
were growing wonderfully well. A new Gover- 
nor was recently sent out to Goa with instruc- 
tions to promote the idea of rubber growing, 
but as Colonel Wyllie has not visited Goa since 
hearrived he does not know if anything has 
been done in the matter, 


RUBBER PROSPECTS. 


THE VIEWS OF MR. HERBERT 
WRIGHT. 


Mr Herbert Wright, the author of ‘“‘ Hevea 
Braziliensis or Para Rubber,” and the well- 
known expert on the rubber-growing industry, 
paid a short business visit to Ceylon last month 
and was seen by an Observer representative 
on the subject of many immediately important 
rubber questions, Asked as to the 


Outlook in London, 


Mr. Wright replied: “I don’t think 
there is anything to be startled at in 
the present condition of the rubber mar- 
ket in Europe at all. People seem to have got 
an idea that we are passing through a terrible 
period of depression. As a matter of fact the 
price being paid for fine hard Para today is 
much nearer the normal than it has been since 
the year 1905,” 
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‘Do you think, Mr. Wright, that Rubber 
will go up to any appreciable extent ? ” 


The Supplement to the 


‘‘Well, the view held by some very promi- 
nent manufacturers at home is that during 
1908 there is a possibility that the price will 
fluctuate from 2s 6d a lb. to 48 a lb. Many 
parties are in a somewhat nervous state, and 
any active buying would result 

In an Immediate Rise in the Price of the Raw 

Article. 

‘“ Ves, a low price may lead to the exten- 
sion of the uses of rubber.” 

‘‘What do you consider the best form in 
which to send plantation rubber to the London 
market ? 

“That question I would prefer not to 
answer,” 

“Can you 
planters ?” 


offer any advice to Ceylon 


‘* My advice is this :—The more economically 
the Ceylon planter can run his estate the 
better it will be for him and all parties con- 
cerned. It is just as well to look forward to a 
price of 

as. 6d, a lb, for Rubber in the Distant Future, 
when the supplies from the present exceed- 
ingly large acreages are being sent home. 1 
think, as I have said before, that the planters 
have had a very fair innings, and it rests 
with them to adopt the strictest economy in 
tho management tu make the rubber industry 
the sound, financial success it should be.” 

‘*What do you consider are the chances of 
plantation rubber in competition with wild 
rubber ?” 
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“ Generally speaking,” resumed Mr Wright, 
“manufacturers have a decided preference for 
Para rubber, 
reasonable price they will use it and give up 
the use of many other inferior wild rubbers. 
The competition of plantation with wild 
Para will be another matter. It is not likely 
that the authorities in tropical America 
will let such an important source of revenue 
decline, even if they go to the extent of actually 

Subsidising Exploitation Parties.” 

‘¢ With regard to the Rubber Exhibition, Mr 
Wright ?” 

‘¢ All I can say is that the Rubber Exhibition 
to be held in London shows every prospezt of 
being a great success. As most of Ceylon 
people know now, the people in charge of the 
Exhibition have had to select the Olympia for 
the exhibits. A very good show indeed can be 


and if they can have it at a 
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relied upon, and it will be one which will stimu- 
late interest in the plantation industry as well 
as in the manufacture and disposal of rubber 
articles.” 

Led on to the subject of the Malay section 
of the 

Rubber Growers’ Association Rules, 

Mr Wright said he would rather not say too 
much. 

“Naturally, you look upon the alterations of 
the former managerial ordinances as being some- 
what drastic ?” 

‘‘T cannot say that I do. I am not of the 
opinion, in fact, that the principle of the rules 
is at all drastic. In view of the present fluctua- 
tion of the price for the raw article, any sensi- 
ble body of men must be fully alive to the 
necessity of conducting rubber estates on effi- 
ciert and economical lines.” 

Asked finally as to the prospects of the 
market absorbing all tho plantation rubber 
that will come into it during the next few years, 
and upon the 


Stability of the Rubber Industry as an Investment, 
Mr. Wright replied; ‘‘I regard rubber cul- 
tivation as an investment as being among 
the best of the present time—even at Ys 
6d a lb. As I said before, however, the 
Klondyke days are over. The industry ought 
to develop into a very steady one and one 
which will attract fixed investments rather than 
those men who.are imbued with the merely 
gambling spirit.” 


HERBERT WRIGHT’S RUBBER 
EXPERIMENTS. 


Mr. Herbert Wright, the well-known rubber- 
growing export and writer onrubber subjects, 
after a tour through some of the Ceylon Rubber 
Planting Districts and before he left for 
Penang, where he is intending, among other 
places he will visit, to make further inquiries 
and researches, accorded an Observer represen- 
tative an interesting interview. 


‘‘Thave been visiting nearly all the leading 
estates,” said he, ‘‘in the Kalutara district, 
and have visited Henratgoda and. motored 
through several other localities, I have gathered 
a large amount of valuable information, too, and 
I should like, through the Observer, to express 
my thanks to those planters who have been 
kind enough to take so.much trouble to assist in 
giving me the knowledge of certain points that 
Ihave acquired. In Kalutara 


and Magazine of the Ceylon Agricultural Society. 


I was very agreeably surprised 
to note the difference in the sizes of the trees 
on many estates. Some of the rubber trees 
- which the last time I saw were only two years 
old, have put on a very good girth. It struck me 
that on many of the plantations the increase in 
the girth between and during the 3rd and 4th 
years was very considerable. Once the trees 
have attained a certain length they appear 
to develop in circumference at a rate above that 
in previous years. I was delighted to see so 
many estates with trees of a decent size which 
had not been tapped. There were, however, 
one or two properties where tapping had been 
done on trees measuring between 15 and 18 
inches circumference, a yard from the ground, 
Personally 
I Do not Believe in Tapping Trees Under Five Years, 

Especially if Their Girth 

is below 18 or 20 inches. I saw some 
trees 18inches in circumference and 45 years 
old, which had been tapped for several 
months and had only given from a }lb. to 31b. of 
rubber, but the amount of bark which had been 
cut away in securing that quantity of rubber 
was very large indeed. As I declared to the 
Ceylon plantersin a lecture some time ago, the 
soouer they realise that 
The Bark of the Para Rubber tree is ‘ the Mother 
: of Rubber” 
the better. The less bark that is cut away the 
better for the tree and for future yields. 


When asked whether he had seen any new 
tapping knives, Mr. Wright replied: ‘‘Still 
they come.” On his journey he examined 
three new tapping knives, but in_ his 
opinion only one was of any particular 
value. That was the new Bowman-Northway 
Pricker. This pricker is made in the form of 
a revolving toothed wheel, the tips of 
which are straight and blunt, so that the teeth 
cannot penetrate into the wood except when 
considerable force is used. The sides of each 
tooth are very sharp, and during tapping effect 
a slanting cut. ‘‘ Thisknife, Ithink,” he raid 
‘*ig much better than the original cone bronght 
out by the same patentees ” 

Discussing the subject. of 

The Practical Planter and Appliances, 

Mr Wright said, ‘‘t was much struck with 
the way in which some planters, even though the 
factories are not suited for rubber manufacture, 
are able to turn ont such large quantities of 
first-class rubber so quickly. The tools used are 
sometimes also very crude, but the really 
practical man appears to be able to dispense 
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with any olaborate apparatus. I think it is 
greatly to their credit that such magnificent 
results have been obtained in such a simple 
manner,” 

Mr Wright then branched off on to the subject 
of rapid drying, and said he was much interested 
when going over Gikiyankanda, to learn from 
Mr Golledge,the Superintendent, how effectively 
he dried his rubber and converted it into crepe 
ina very short time. ‘‘The freshly coagulated 
rubber is cut up by machinery into worms, 
which are then placed in trays in a chamber 
maintained at 86 degrees Fahrenheit. In12 hours 
they are dry, and are then passed through a pair 
of ordinary dry rellers and thus converted into 
crepe. To manufacture perfectly dry crepe with- 
out the use of any special heating apparatus 
within 

such a short period as 12 hours 
is very satisfactory. I believe a somewhat 
similar result was obtained some little time back 
in the Matale district with lace rubber.” 

Asked as to his impressions of 

Heneratgoda. 

Mr Wright replied: ‘‘I was naturally very 
anxious to see the bad effects following 
the experiments in rubber tapping, which 
I conducted at Henaratgoda during 1905 
and 1906. { think it is very creditable 
to the Sinhalese coolies, that their tapping re- 
sulted in only two per cent of the trees—and_ 
these were tapped every working day for 11 
months—showing any very bad _ effects. 
They were originally bad specimens and were 
put to a very severe test. The bark appears to 
have healed wonderfully well, and many of the 
trees could easily double, or treble the yields 
which they gave during the time of the experi- 
ments.” 

Mr. Wright’s Return to Ceylon, 

Mr Wright hopes to be back in Ceylon by the 

middle of June, and also by that time that 


material for the 3rd edition of his book will be 
complete. 


ORANGES FOR HEALTH, 


Was the gastronomic motto of the Cambridge 
crew when lately at Putney. Tothe liberal use 
of this fruit they attributed their freedom from 
illness, The Oxford men indulged in apples 
and bananas, and five of them got down with 
inftuenza--as a consequence, the orange devo- 
tees declare”! So we read ina London paper; 
and it reminds us of a leading Ceylon physician 
who, forty years ago, used to bemoan the quantity 
of drugs he had to prescribe for his wide circle 
of patients—-Colonist as well as Ceylonese—say- 
ing ‘‘they will have them!’ ‘Now’--he added 
-—‘when I myself were ‘seedy’, I take an orange ; 
if ‘bad’ I take two; very bad three or four, as 
my medicine”! 
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RUBBER CULTIVATION IN JAVA. 


ABOUT 98,000 ACRES PLANTED; OR 
115,000 ACRES FOR JAVA AND BORNEO. 


We are indebted to Mr. Noel Bingley, a 
well-known English planter of many years’ 
standing in Java, for the following paper, 
being a copy of what he has furnished to 
H. B. M. Consul in Batavia :— 


‘‘The increase in Rubber undertakings in 
Netherlands India during the years 1906-7 has 
been noteworthy, and, in the case of Java, is 
largely accounted for by the cheap cost at which, 
compared with neighbouring rubber-growing 
countries, Rubber can be brought into bearing, 
This feature in the industry is to be largely 
attributed to the plentiful and cheap resident 
labour which Java possesses. At the first Rubber 
Congress held in Java at Djember in October, 
1907, were represented 13,200 bouws (=23,100 
acres) under private cultivation, and 10,000 bouws 
(=17,500 acres) under Government, or a total of 
over 40,000 acres, of which most of the Govern- 
ment and probably about one quarter of the 
private cultivation were ‘ Ficus Elastica,’ whilst 
excepting for a small acreage under Ceara, 
the rest was planted with ‘ Hevea brasili- 
‘ensis.’ No statistics are available of the 
acreage not represented at above Congress; 
but from informations taken, this can be 
safely put at 33,000 bouws, or about 58,000 
acres. Lt should be noted that the above figures 
include the acreages which at the time of 
the Congress were already opened for rubber, 
but the planting of which had still to take 
place during the planting season (October 
1907-March 1908) as well as what was actu- 
ally planted at that time (October 1907). 


“ Trustworthy statistics for Sumatra and 
Borneo are at present not available. The 
acreage given at the end of 1907 in the ‘ India 
Rubber World’ as alienated for rubber in Suma- 
tra was 85,000 bouws, but there is no mention 
of the acreage planted, though mention is 
made in place of a planted acreage in Borneo 
of 7,000 bouws. Assuming that, 25,000 Bouws 
in Sumatra are under exploitation for 
rubber which there is reason to believe 
is a safe taxation; and including the above 
mentioned figures for Java and Borneo, the total 
estimated acreage for these countries amounts 
to about 65,000 Bouws, or say 115,000 acres—of 
which most of the older Rubber, and nearly all 
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that in bearing, say one-half of the whole acre- 
age must be ‘Ficus Elastica’, as with a very few 
exceptions the cultivation of the Para variety 
(Hevea brasiliensis) dates from 1905 onwards, 


’ From the above it will be gathered that Exports 


of Rubber from these countries are still inconsi- 
derable, as most of the Hevea andalarge portion 
of the Ficus are not yet in production, though 
in the space of a few years the Dutch Indies 
should prove an important factor on the Rubber 
markets of Europe. 


‘There is no longer any doubt as to the 
extreme suitability of the climate and soil in 
most parts of Java, and at any rate on the East 
Coast of Sumatra for this cultivation, which 
fact, coupled with the undoubted labour ad- 
vantages which Java possesses above most other 
tropical countries, has resulted in a steadily in- 
creasing treud of European Capital towards 
Rubber enterprises in Netherlands India. Of 
this Capital by far the larger part has been 
hitherto British and Belgian, whilst a certain 
amount has come from Germany and Holland, 
though in the latter case the interest is a 
maximum one when the advantages in rubber 
growing that her Colonies possess over most 
tropical countries are considered. According 
to statistics lately compiled by a Dutch Firm 
in the Hague, it was shown that the capital 
of British Companies, interested in Rubber in 
the Dutch Indies but domiciled in England, 
amounted to nearly £1,500,000. This, however, 
does not include the numerous Companies 
formed during the last few years, also with 
British Capital, but domiciled in Java, which 
can be put at another £350,000.—Tji Wangi 
Kstate, Feb. 1908.” 


It will be observed that some of the figures are 
not very clear in Mr. Bingley’s statement ; for, 
apparently, he gives 40,000 plus 58,000 or 98,000 
acres altogether as under rubberin Java ; and 
25,000 bouws or 43,000 acres as ‘‘ under exploi- 
tation” in Sumatra and 7,000 bouws or 12,000 
acres for Borneo—which would makea grand total 
of 153,000 acres. But he winds up with only 
115,000 acres ‘* for Java and Borneo ” and appar- 
ently leaves out Sumatra altogether. Inany case 
the figures show much more progress in Java 
than had hitherto been anticipated and affords 
a stronger ergument than ever for delaying any 
further ‘‘ Rubber” Extensions or plantings in 
the East, until it is seen how the market 
will stand the fast-increasing yearly supplies 
from the East, Mexico and other quarters, 
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RUBBER IN THE KALUTARA 
DISTRICT. 


BRIEF NOTES ON A RECENT TRIP. 
(Contributed.) 


The Kalutara District deservedly won its 
reputation as being the leading rubber district 
in Ceylon, and although the Kelani Valley 
is now perhaps the leading district, considered 
from the point of view of acreage planted, yet 
Kalutara still maintains its position in all 
other respects. In Kalutara are the oldest 
plantations and some of the best equipped 
factories, and more rubber is probably pro- 
duced there than in any other single dis- 
trict. It was, therefore, to Kalutara, as 
the most prominert district that a small 
party interested in rubber went at the 
end of last week. Several places were to be 
visited, or rather it should be said re-visited, as 
the ground was new only to one of the party. 
Few estates of any age and size where rubber 
is a leading string have not been visited at one 
time or another by Mr. Herbert Wright, who is 
spending afew busy days in the island during 
his trip tothe East, and he was well able to 
make interesting comparisons during this trip. 
Mr. de Bois Maclaren, proprietor of the India 
Rubber Journal, whose name is wellknown 
in Ceylon as a Director of several big Com- 
panies and a man _ keenly interested in 
rubber planting, had not previously visited 
the Kalutara district; but after his recent 
lengthy tour through the Malay State, Java 
and Sumatra he is quite conversant with Mid- 
Eastern conditions, and it is interesting to 
hear that he is 


VERY FAVOURABLY IMPRESSED 

with the general condition of Ceylon planta- 
tions and the Kalutara district especially. Mr. 
Maclaren, as a practical man with large inter- 
ests in the rubber plantation industry, looks at 
everything from the thoroughly business point 
of view, and he has full confidence in the rub- 
ber proposition as exampled in this district on 
the well-managed estates visited ; but it should 
be noted Mr. Maclaren is dead against highly 
capitalised places and speculation in rubber 
properties. He regards as the proper limit for 
bringing rubber into bearing £30 per acre; at 
this rate the investment is sound and _ fair 
returus may be looked for. 


A short visit was paid to St. Ardrew’s 
estate, lying alongside the road, a nice little 
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totum of some 130 acres of tea and rubbor, 
recently sold by Mr. Beling, the proprietor, 
and probably appearing undor anew name in 
the next Directory. 

Mr Massy was not at home as we passed Clyde 
estate, but just after he was met on the road. 


CuLLoDEN Estate 
was the next visited. Thisis the crack property 
of the Rosehaugh concern, and the fine hill sides 
clothed in rubber give fine promise for future 
big dividends. There is not much change in 
tapping methods, etc., since Mr Wright's last 
visit ; but factory methods have been improved. 
Biscuits and sheet are things of the past 
on Culloden, now nothing is turned out but 
crepe; fine pale amber crepe, fairly thick, but 
perfectly free from moisture and tackiness, in 
three grades. 
Tue Russer Factory, 

one floor, is almost a model 
one. . Robinson’s machinery is in use—Mr U 
O Macadam, the Agent in Ceylon, tind 
ing these machines very popular—and the 
rubber is all rapidly dried in an Emil 
Pasburg vacuum drier. Some complain of the 
difficulty of working these driers; in Qulloden 
it seems simplicity itself ; and the long bands of 
crépe are made and dried within a few hours of 
the arrival of the fresh latex at the factory. 
Coagulation in big pails is very quickly effected 
by acetic acid, and the rubberis then straight 
away put into the washing and créping ma- 
chines. Herring-bone tapping seems in favour, 
and many of the larger trees are being worked 


over the renewed bark, which is giving capital 
yields. 


all on 


GIKIYANAKANDE Esrate 
was the next on the programme. Most of the 
rubber fields are closely planted and a large 
amount of rubber is rapidly coming into 
bearing. The scaffolding for a large new rubber 
factory is already up, and this is being built 
to Mr Golledge’s own design. At present all the 
rubber, nearly 20,000 lb. last year, was made in 
the tea factory and with the couple of small 
machines there it is surprising that this big 
quantity could possibly be turned out. With 
Gikiyanakande estate and its Manager one 
of course, associates ‘worm’ rubber. This iis 
found good favour with the trade in England 
as shown by the fact that all the rubber is 
disposed of at what the sellers think it should 
fetch, In the sales list, published regularly in 
the Observer, worm rubber is often seen marked 
“bought in”; this is always privately disposed 
of after at the best rates, Mr Golledge has 
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reason for thinking so well of “‘‘ worms.” By 
his manufacturing process of lightly rolling the 
fresh rubber, so as not to get rid ofits porosity, 
and then machine-cutting it into worm, he 
turns out dry worm or crepe rubber in 12 
hours without any vacuum drier, The cut 
worms are placed in a current of air at 
about 85° F. on trays for a few hours 
when they are turned out dry; they may then 
be passed through dry rollersand turned out as 
erépe. This, and the lace process, are the only 
ways of turning out dry crépe in so short a 
time without the aid of a vacuum drier. 

On Eagles Land there is a fine sheet of rub- 
ber as well as on Glanrhos, some 400 acres 
altogether, under Mr. Dove. The Kaintara 
planters have wisely put up the names of each 
estate along the main road. 

Vocan EsratE 

is doing well with a largely increased yield of 
rubber during the first quarter of this year 
against that for the same period last year. Mr. 
Tisdall has no special Factory built yet, but one 
will probably be erected next year; and in ten 
years a large crop will be secured from the trees 

just now coming on well. 

DEVITURAI ESTATE. 

Gulunegoda, a rubber and coconut estate 
- owned by Mr Cde Silva, was the last place 
that day. On the Sunday a long morning was 


spent on Deviturai, where Mr Northway was 
able to show his latest and much-improved 
knife and pricker. On most estates 
PRICKING THE TREES 

is now being extensively taken up as a 
means of extracting the latex without cutting 
away the bark. Mr Northway only pares to pre- 
pare a surface for pricking. At evening the 
tree is lightly pared and little latex flows; in the 
morning pricking is done, and the result is 
highly satisfactory. On no estate seen by Mr 
Wright was there better tapping, more even and 
careful than on Deviturai; and Mr Northway 
fiads small podians the best tappers—and the 
cheapest. 

Further, on this estate 

BASAL TAPPING 

has entirely superseded high tapping. Ladder- 
tapping, and tapping to6 ft. up the trunk are 
no longer thought of ; yet the yields are quite 
as good and even better. Some form of spiral 
tapping is considered best. 

Growth in the Ambalangoda District is not 
equal to that of some other parts, and where 
planting is done in heavy drained soil 6 or7 


years is required before tapping can be done. 
Growth in parts, however, is very good, and one 
tree, 3 years and 9 months, girths 24} inches, 
St. GEORGE Esrare, 

which lies partly along the Matugaina road, 
has a fine growth of rabber over 2 consider- 
able acreage. The older trees are already in 
bearing and are being tapped on the full in- 
verted V. system. The trees show capital 
growth, with good soil, and the Company 
should do very well indeed when present 
difficulties are got over. 

The road onwards from Matugama. is ‘bhid, 
and with heavy rain making it hourly worse 
the further run to Dalkeith and Prince Lyon, 
where Mr Dakeyno ieincharge of some 2,000 
acres of rubber belonging to the Messrs. Far- 
quharson, was abandoned. 

As regards Mr Wright’s opinions and con+ 
clusions on the progress made and the present 
condition of the rubber industry in Kalutara 
in particular and the Eastin general, copious 
notes of which were made en route, shall they 
not be duly set forth in the Zndia Rubble 
Journat and the third edition of '* Para Rub- 
ber ” ? So the present writer omits them. 


PARAGUAYAN RUBBER 


The principal rubber-producing trees and 
plants of Paraguay are (a) a species of the 
Hancornia speciosa, called by the natives “manga 
icé” or *‘mangaba,” (>) the Manihot glaziovii of 
the mandioca species, and (¢c) many varieties of 
‘‘lianas” or vines, which grow in the forests of 
the Paraguayan Chaco. The ‘manga icé” is 
abundant in the northern section of Paraguay, 
and is alsofound in the southern and central 
parts of the Brazilian State of Matto Grosso, 
It grows wild in open spots and in the clearings 
round the edges of the forests (but never in the 
forests themselves), and in the sandy soil so 
widely distributed over Paraguay. According to 
the United States Consul at Asuncion, the 
tree attains a height of from 15 to 20 feet, and 
bears asmall fruit annually. This fruit contains 
the seed, and attempts at cultivation have 
shown that the entire fruit must be planted to 
ensure germination. The wild growths of the 
mang’ icé are widely distributed, but experi- 
ments have demonstrated that the tree responds 
quickly to cultivation. Ground is prepared for 
a nursery, in which the fruit-bearing seeds are 
planted, and where the young shoots may be pro- 
tected and shaded. The trees grow rapidly, and 
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are ready for tapping in from five to seven years. 
Some of the largest trees are reported to be from 
five to six feet in circumference. In the experi- 
mental nurseries, started some time ago, 60 per 
cent of the seed germinated and produced 
healthy plants. Experiments made as to the 
yield of rubber from tho plants give an average 
of about one half pound of gum from the first 
tapping. Subsequent tappings give better results 
and large trees have yielded over four pounds of 
rubber. There are immense numbers of the 
manga icdé ina wild state, but their growth iS 
widely scattered, and makes the cost of produc- 
tion rather expensive moreespecially as labour in 
Paraguay isscarce, [thas been estimated that 300 
trees may be planted toeach hectare (25 acres) 
and that upon reaching maturity the trees may be 
tapped every three years. This latter is a 
somewhat undetermined point, as some claim 
that the tree may be tapped with safety 
every year. The quality of rubber derived 
from the manga icé is not of the best, but 
this may be due in a measure to the rather 
crude manner in which the sap is coagulated, 
and the lack of capital to carefully handle 
and prepare the product. Coagulation is now 
effected by placing the sap—a white liquid 
of about the consistency of cream—in water 
to which a small quantity of alum has been 
added. The second class of rubber-produc- 
ing trees of Paraguay is the Manihot glazi- 
ovit of the mandioca species. This tree, it 
is said, is also found in Brazil, and is also 
reported as being cultivated successfully in 
Ceylon and in the Congo Free State. It is 
a treo of rapid growth, ard in Paraguay is 
found in the Chaco or western portion of the 
country, where its growth is not confined to 
any particular soil, as it is found inswampy 
land, as well as in the semi-arid sections 
of the northern Chaco. Little is actually 
known in Ascuncion of the value of the pro- 
duct of the ‘‘ manihot,’ as nurseries set out 
some time ago were abandoned on account 
of lack of capital, but the rubber of this 
tree is said to be much superior in quality 
to that of the manga icé. The sap—also 
white—coagulates upon exposure to the air, 
and the trees are said to growtoaheight of 
about forty feet, and first tappings from 
young trees yield about one half-pound of 
rubber. The production increases yearly un- 
til a maximum yield of from ten to twelve 
pounds is secured, The Manihot glaziovit is 
reported to be the most valuable of the rub- 
ber-producing ‘trees of Paraguay. The dif- 
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ferent trees mentioned may be grown or 
cultivated successfully in the same planta- 
tion, although the young shoots of the 
‘* manihot ” must be fenced to protect them 
from animals who are fond of the tender 
shoots. The last group of rubber-producing 
plants found in Paraguay, the ‘‘lianas’ or 
vines are reported to yield a considerable 
quantity of sap, and from the majority of 
these plants the gum may be extracted by 
the use of machinery, probably a process 
similar to that of treating the ‘ guayulé 
shrub of Mexico.—Society of Arts Journal, 
March 27. 


”? 


THE BRAZILIAN RUBBER INDUSTRY. 


Oprntons oF Mr. R. W. Wickaam. 

Mr R W Wickhan, the well-known authority 
on Brazilian rubber, who was in Colombo 
last month was still of the opinion he expressed 
previousiy that it will not pay the producer in 
Brazil to collect and expert rubber at 1s 6d. 
Labour in Brazil is becoming more and more 
expensive. The chief source of supply is Ceara. 
The men go under heavy advances and with 
goods provided them sufficient to last eight 
months. There is also plenty of demand for 
labour elsewhere. The only means of transport 
is the rivers ; the climate along the banks is very 
unhealthy and the heat is much worse than in 
Ceylon. The totalforce employed in collecting 
rubber is atthe outside 150,000 people—all 
Indians from Ceara dressed in trousers and vest 
although even these are considered an unneces- 
sary encumbrance when they go out tapping. 
Hach man—if he isa good worker —will collect a 
thousand Ibs. in the seven oreight months that 
he is there and when Mr Wickham was there he re- 
ceived from 4s to 4s 6d per lb for it. He is credited 
with the full value of the rubber and then he is 
charged 200 or 300 per cent profit on the goods 
sent up tohim. That ishow the profit of the 
‘‘ proprietor” is made. Rubber hardly appears 
in these people’s accounts. It is all goods trade. 
When the rubber that has been collected during 
this period of low-prices comes down it can only 
be credited to the tappers at the existing price, 
whereas it was practically paid for months ago 
at the then scale of prices. As it takes about 
eighteen months or two years before the rub- 
ber arrives, the low-prices that have prevailed 
have not yet had any effect on the collecting 
of rubber, as the tappers went out betore the fall 
in prices. But the effect on the people at 
Manaos has been serious. One big firm has 
been exporting about 10,000 tons of rubber 
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every year. They have paid for the rubber that 
has not yet come down at the rate of prices 
which existed twelve or eighteen months ago 
in the shape of goods advanced, and when it 
comes down they will be anything from £100 
to £200 a. ton out of pocket. That means two 
millions sterling lost. It is an exceedingly big 
firm, with Agents in London, New York and 
on the Continent of Europe. They send the 
tappers up the river and take the rubber away 
from Brazil in their own steamers. 


There are no signs of the rubber supply 
giving out and as far as Mr. Wickham could 
see the supply was practically inexhaustible. 
About six or seven trees giow to the acre. 


Tho curing methods in Brazil 
superior to ours. There is not much 
to fear for the plantation industry. If the price 
remains at 3s. there is a fine profit for culti- 
vated rubber whereas there is no margin of 
profit on Brazilian rubber in that sum. ‘he 
price does not offer sufficient inducement to 
the tappers to go up, when other remunerative 
employment is available. 


are not 


There is not the slightest prospect of new 
railways or rvads being built in the rubber- 
producing region. 


DEATH OF MR. WICKHAM. 


After a stay of about a fortnight in Ceylon 
Mr. Wickham left for the Straits and the Malay 
States on 25th April. News was received in 
Ceylon a few days after that Mr. Wickham was 
missing and the presumption is that he was 
washed overboard and drowned. 


COIR MANUFACTURE iN JAVA. 


Planters in Javahave so far met with only 
ill success in manufacturing coir from the fibre 
of the coconut, of which there are enormous 
stocks in the island. Quite recently, a deter- 
mined attempt wasmade there to manufacture 
rugs, carpets, mats, mattresses and brooms from 
coconut fibres.with up-to-date machinery from 
Europe. § But the! machinery proved to be so 
costly that the products could not be laid down 
in Kurope ataprofit, Experts say that these 
articles made in Europe are, flimsy and cheap, 
while those made in Java, though dear are more 
durable, {owing ito the greater care taken in 
their manufacture,—Straits Times, April 20. 


COTTON-GROWING IN CEYLON. 


In the third annual report of the British 
Cotton Growing Association (just received) of 
the season ending December 31st, 1907, no special 
reference is made to Ceylon under the section 
cevoted to ‘‘ work in the Colonies,” but we find 
in the appendix a statement showing that a 
certain amount of cotton exported from the 
Colony has passed through the hands of the 
Association during the past three years. 


INDIAN COTTON OF DIFFERENT 
KINDS. 


Sir George Watt made an important state 
ment in a discussion before the Society of Arts 
not long ago. He said:— 


If scientists, and even practical growers, were 
to advance the interests of Indian agriculture 
they must not go on the assumption that cotton 
was always cotton. It must be found out what 
particular form of cotton was suitable to each 
loeality. In the old experiments foreign cottons 
were introduced wholesale with disastrous re- 
sults. He trusted he might be permitted to say 
that he differed from the Chairman with regard 
to the meaning of what in India was called 
vilaati cotton. It certainly was neither Ameri- 
can nor one of the best cottons in India ;it was 
the worst of all cottons. There was another 
point to which ho should like to refer. The 
author had stated in the paper :—‘‘ There are 
bold men who assert that it is proved by 
the Indian handloom weavers of Dacca that 
{ndian lint 18 capable today of weaving the 
finest qualities of cloth—and this not from 
a vanished species of tree cotton as an 
exploded myth used to declare, but from the 
ordinary coarse Beugal staple—and that great 
discoveries are possiblein the region of electri- 
city and humidity to adapt modern machinery 
to the use of small staples.” He (Sir George 
Watt) thought that very possibly he was the sole 
person who had been rash enough to make that 
statement, and moreover, was egotistical 
enough to adhere to it. Even, in spite of all 
that had been said, he believed the natives of 
{india knew something about the cotton staple 
which Manchester people were absolutely 
ignorant of. From time immemorial the natives 
had used a short staple; in fact, failed to pro- 
duce the same results with the American long 
staples. It was not a matter of the past, it was a 
matter of the present. At the Delhi Durbar he 
had sold to a number of the visitors at the exhi- 
bition held in 1903 anumber of pieces of Dacca 
muslin, quite as fine as any of the old historical 
samples that were to be found in museums, 
These had been spun and woven from the 
indigenous Dacca cotton, not cultivated years 
before, but the product of that particular year. — 
He was thus inclined to think that the solution 
of the cotton question of India was not merely 
one of selecting a long staple, but a closer study 
of existing stocks and conditions. He did not 
think Manchester wanted a long staple only. 
The bulk of the cotton spun in Manchester was 
not long staples, but medium. A high-class 
cotton was wanted, and he had little doubt this 
could and would be attained in India, ~ 
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COCONUT STEM DISEASE AND THE 
DISAGREEMENT OF DOCTORS. 


April 15th, 
Dear Srr;—During the discussion that fol- 
lowed Mr. Petch’s lecture on the Stem Disease 
atthe Public Hall, Mr. Petch is reported to 
have said, in reply to Mr. G 8 Schneider's 
question :—‘‘1 wish to know whether the spores 
would. be windborne or carried by insects ”;— 


Mr. Pretcu :—-The spores are deep inside the 
treo and do not come out till the bleeding stage 
is reached. Then they come in the liquid which 
is thick and sticky. Ido not think the wind 
has any chance of carrying the spores. They 
will be conveyed by anything that settles and 
moves abouton thecoconut trees—insects, rats, 
squirrels or men who climb the trees. 


Mr. Scuneipnr :—Coming down from Chilaw 
the other dayI noticed a large number of fires 
on plantations. 


Mr. Prercu :—There has been a suggestion that 
you should burn tar in plantations, 
disease is due to insects, that might work, but 
being afungoid disease inside the stem of the 
treeyou cannot prevent it by burning tar. 


To a layman, Dr. Butler seems to hold a con- 
trary opinion or is it that the bleeding disease 
in Travancore ie not the same as ours, but is a 
variety of it? 

Dr. Butler—on the coconut palm disease in Tra- 
vancore—said:-=‘A coconut disease, similar in 
many respects to the Travancore disease, has re- 
cently engaged attention in Ceylon, Ithas been 
attributed by the Government Mycologist, Ceylon, 
toafungus known as Thielaviopsis ethaceticus, 
well known as the cause of the ‘pine-apple 
disease’ of sugarcane. A similar, fungus occur- 
red with such regularity on the cut stems of 
coconut palms wherever examined in Travancore, 
that the likelihood of its being the cause of the 
disease appeared considerable, Further investi- 
gation showed that this is not the case. The 
fungus though allied to the cause of ‘pine-apple 
disease,’ is a distinct’ species of Thelaviopsis. 
It occurs equally on healthy and diseased palms 
and onall or most of the Indian species, being 
common on coconut, areca, palmyra and date. lt 
is found on cut surfaces of roots, stem and 
crown and appears freely on split arecanuts that 
are perfectly healthy. Henceits spores must be 
very widely distributed on the surfaces of palms, 
and in the air in palm growing tracts, As it lends 
itself eminently to rapid dissemination, this fact 
alone would be enough to put it out of court 
as a cause of the disease, for the progress of the 
latter is extremely slow. Even more definite evi- 
dence is fortunately available. It occurs equally 
freely on palmyra aud date palms at Pusa 
where no serious palm disease is known. It has 
also been encountered in Sylhet on areca palms, 
in the Godavari on palniyra and coconut, and 
on date palms from Said. In none of these 
areas is there a similar disease to that in Tra- 
vaneore. Further, slabs of the stem of diseased 
coconut palms in Travancore were cut out with 
a red hot knife, under asceptic precautions and 
incubated. These did not give rise to any fun- 
gus when kept from exposure to the air, though 
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when uncovered they quickly showed a characs 
teristic growth of Thielaviopsis. Hence what- 
ever be the cause of the Ceylon disease, the palm 
Thielaviopsis is a perfectly harmless fungus in In- 
dia, so far as is at present known, and certainly 
has nothing whatever to do with the Travancore 
disease,” 


The italics are mine. [am not writing criti- 
cally, but. enquiringly. Is the TZhielaviopsis, 
which so high an authority as Dr Butler says 
is ‘‘ perfectly harmless’ in India, the same fun- 
gus as is doing damage to coconut trees 
in Ceylon, or is ita harmless variety of it? Will 
Mr Petch kindly enlighten us ?—Truly yours, 


B, 


i ee 


COCONUT PALM CULTIVATION 
AND SALT, 


Mr, Petch has kindly responded to our en- 
quiry by sending us the following copy of re- 
ports of American agricultural experiments in 
the Philippines which, we suspect, will take 
every intelligent coconut cultivator in Ceylon 
completely by surprise :— 

Phillipine Bureau of Agriculture.—Farmer’s 
Bulletin No. 8.—The Coconut. 


‘‘ Upon suitable coconut soil—i.¢., those that 
are light and permeable—common salt is posi- 
tively injurious, In support of this contention 
I will state that salt in solution will break up 
and freely combine with lime, making equally 
soluble chlorides of lime which, of course, 
freely leach out in such a soil and carry down 
to unavailable depths these salts, invaluable as 
necessary bases to render assimilable most plant 
foods. And that, on this account, commercial 
manures containing large amounts of salt are 
always to be used with much discretion, owing 
hanes danger of impoverishing the lime in the 
soil. 


Finally, so injurious is the direct application 
of salt tothe roots of most plants that the in- 
variable custom of trained planters (who, for 
the sake of the potash contained, are com- 
pelled to use crude Stassfurt mineral manures 
which contain large quantities of common salt) 
is toapply it avery considerable time before 
the crop is planted, in order that this dele- 
terious agent should be well leached and washed 
away from the immediate field of root activity. 


That the coconut is able to take up large 
quantities of salt may not be disputed. That 
the character of its rootis such as to enable 
it to do so without the injury that would 
occur to most cultivated plants I have pre- 
viously shown, while the history of the coco- 
nuts’ inland career, and the records of agri- 
cultural chemistry, both conclusively point to 
the fact thatits presence is an incident that 
in no way contributes to the health, vigour, or 
fruitfulness of the tree.” 

The Philippine Journal of Science Vol. 1. No. 1. 


“The Coconut and its Relation to the Pro- 
duction of Coconut Oil” by HS Walker. 

P. 59.—‘‘ Chemically the results of these ana- 
lyses show very little difference between the 
soils near the shore and those further inland, 
The latter, contrary to what would be supposed, 
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were found to be somewhat superior to the for- 
mer, though neither could be called extremely 
fertile. Chlorine was determined in the first 
six of these samples, with the idea that this 
element raight play some part in the better 
growth of trees near the sea, but the amounts 
found were so small as to be almost negligible.” 
Philippine Journal of Science Vol. 1, No. 2. 


‘“The Keeping Qualities and the Causes of 
Rancidity in Coconut Oil,” by H S Walker. 


Summary P. 140.—‘'The salt water from the 
sea has no influence on trees in its vicinity, as 
only amcunts of chlorine so small as to be 
negligible were found to be present even at the 
bases of coconut trees which were actually 
growing cn the beach.” 


P. 141.--‘‘The difference between the trees near 
the sea-shore and those farther inland is solely 
inthe quantity, not in the quality, of nuts which 
they produce, coconuts from inland regions 
averaging fully as well as those from the beach. 
This fact) is shown both by analyses, and by 
practical tests on a large ecale,” 


The first thing that strikes us is that the 


absence, as a rule, of lime from our Ceylon 
soils may account for much of the difference 
in local experience and that gained in the 
Philippines. But this would not apply to the 
Jaffna peninsula with its coral formation, and yet 
it was there that the late Mr. R. Davidson (one 
of the mostcultured, not to say scientific planters 
who ever came to Ceylon) laboured so long, and 
in 1861 gave us as the result of his reading, ob- 
servation and personal experience, so unquali- 
fied a testimony in favour of the use of salt for 
coconut palms. We quoted part from one of 
his letters the other day ; but much more might 
be given. Moreover, Dr. Gardner, F, L. s., was 
quoted as to the great value attached to the 
use of salt for coconuts in Brazil. So wedded 
are the natives of Ceylon to its use that they 
generally put a handful of salt into each hole 
before planting a coconut; and as to seaweed, 
they use it freely wherever it can be obtained. 
Here are two other short extracts from author- 
ities, to which we would direct the attention 
of the American Board of Agriculture in the 
Philippines :— 


‘Some idea may be formed of the amount 
of saline matter required for a fertile soil, if 
we consider that it requires 50u lb. to add 1 
grain to every pound of earth, a foot deep 
imanacre. Yet this is only in the proportion 
of 1 to 7,000—it would require 7,500 lb. to add 
that proportion of saline matter to an acre 
to the depth of 15 feet.—R. Davidson, Jafina. 


‘Experiments have actually been abused, as 
proofs and arguments against the reduction 
of the impost on salt—of all taxes on the con- 
tinent that which is the most odious, the most 
unnatural, and the most disgraceful to human 
reason.” —Leibig’s Letters on Chemistry. 


Still more puzzling is the fact that the following 
mixture was applied with success by coconut 
planters in the Jaffna district forty years 
ago, on, we believe, Mr, Davidson’s recommend- 
ation i= 
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Salt 30 1b. cost 28 Gd 
Ashes 240 ,, 4, Os. 43d 
Bones 56 4, 4, Is Od 
Lime ° ... -15 ,,- ,, Os O4d 
Por acre: 341 1b. cost 3s lld 


We are aware that Mr. Kelway-Bamber has 
offered a warning as to ‘‘over-salting the soil ”; 
but there is no danger of that in view of the 
policy pursued by the Ceylon Government in 
refusing to allow salt—often lying in superabund- 
ant uselessness at Puttalam and Hambantota— 
to be denatured anc used by local agriculturists, 
What cannot be allowed in Ceylon is permitted 
and arranged for in highly scientific Germany as 
is shown in the following letter (the original is 
in our possession) handed to us by the late Hon, 
Mr. P. Coomaraswamy when he was Tamil M.L. 
C. 1t was addressed to him by a German fellow- 
traveller and speaks for itself :— 
Berlin, W. Bendler St. 13, Feb, 22nd, 1897. 
The Honourable P. Coomara Swamy, London. 
Dear Sir,--According to your wish, I adjoin 
an abstract of the German law re inland revenue 


on salt, dated of the 12th December, 1867. I 
translate as well as I am able to do :-— 


§2. The inland revenue on salt is 6 Marks for 
50 kgr. (about 6 sh. a hundredweight.) 


§20. Free of revenue is :—No. 2, the salt used 
for agricultural purposes, 7.e., for the feeding of 
cattle and for manuring. 


No. 3, for pickling herrings and similar fish. 


No. 4, the salt employed for all other indus- 
trial purposes with the exception of that for 
industries preparing nourishment and relish for 
men (vide No. 3 exception.) 


The salt for purposes, vide No. 2 and No. 4, 
must be denaturalised. (Article 5 of the Agree- 
ment-of 8th May, 1867.) This shall be accom- 
plished by means of pulverised wormwood, 
(Enactment of the 25th March, 1878) I shall 
be glad to give any more information, if wanted, 
aie remain, dear Sir, yours faithfully, 


Fr. LANGE. 


Very extraordinary that what is so readily pro- 
vided for in Germany cannot‘be allowed in 
Ceylon! But meantime, we have to learn how 
the different experiences recorded for coconut 
cultivation, and the use of salt in the Philippines 
and Ceylon, are to be explained. The Com- 
mittee of the Lowcountry Products Association 
should arrange for the application of salt on 
two or three experimental coconut plots, and 
care‘ully record the results. 


GAMPHOR CULTIVATION IN MYSORE. 


Mudigere, Kadur District, 
Mysore State, April 17th, 

Dear Sre,—I got Mr Nock’s pamphlet on cam- 
phor cultivation, but I cannot find there, or any- 
where else, whether the camphor plants should 
be put in a clearing like coffee wnder shade or 
planted bang in the open like tea. With your 
usual good nature will you kindly tell me, or if 
you are not sure yourself, let me ae name of 
someone who can tell me, 
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My camphor seed list # Jb, was an utter 
failure ; the 2nd 2 |b. has not gone bad, but none 
has yet germinated, though put down on March 
28rd and directions as to watering, &c., most 
carefully followed. To make sure of some 
plants [ have bought a/Z one man raised from 
13 1b. which he says may be 150 plants! and 
250 plants in Madras to be delivered by the 
Agri-Horticultural Society in May at R10 per 
100 «2 Madras! Thanking you in anticipation.— 


Yours truly, 
H. McLEOD PLAYFAIR. 


[We may say that a camphor clearing is 
treated very much as one of tea (no shade) only 
the plants to be farther apart. Here is what Mr 
Nock says :—‘‘ Knowing this, the best and 
cheapest plan to adopt would be to have the 
estate planted either in rows 8 feet apart to 
give plenty of room, and the plants 2-3 feet 
apart in the rows and keep as a hedge; or 6-8 
feet apart each way, according to soil, and treat 
each bush individually, training it up in the 
shape of a pyramid; in both cases using ordi- 
nary garden shears for clipping, with jute 
hessian spread round the tree to catch the 
clippings.”—Eb., C.0.] 


TROPICAL CULTIVATION IN 
NORTH-WEST, AUSTRALIA. 


Father Walter, Beagle Bay Mission, writes :— 
In yesterday s issue of your valuable paper 1 am 
reported as having stated, in an interview, that 
there is little hope of success with regard to the 
growth of rubber and other products in Beagle 
Bay. This is not correct. What I did say was 
that, as the temperature in Beagle Bay during 
the winter nights frequently went as low as 
freezing point, [ did not think that coffee and 
cocoa, which require a fairly high temperature 
—not lower than 50deg. Fahr.—would do well 
at the mission. This is from my experience 
of the tropics in Africa, where I spent seven 
years. In Beagle Bay even banana trees suffer 
very much during the cold spells. Speaking 
about rubber, I stated that, although not every 
species of this plant would grow at the mission, 
a species might be found suitable to our cli- 
mate. That a fine quality of tobacco can be 
grown at the mission has been proved by ex- 
perience. I have smoked cigars made from 
Beagle Bay leaf, and L[ can testify to their fine 
aroma—they are probavly not inferior to Ma- 
nilla cigars. It is true that, so far, we have not 
beeu able to devote muc’1 time to experimenting 
with tropical plants. \e have had too much 
to do in the way of buililing, and improving the 
land,such as fencing, we'l-sinking, etc. 


However, when I get to Europe I hope to be 
able to send out a few good brothers—ex- 
perienced farmers—who will give themselves up 
entirely to farming and tropical cultivation. 


I am fully alive to the possibilities of the 
North-West, and what is necessary for the suc- 
cess of our undertakings. To experiment with 
tropical plants is of paramount importance to 
the future of the North-West of Australia. And, 
indeed, we feel it ix our duty to leave nothing 
untried to bring our work in this direction to a 
successful issue,— Morning Herald, April 1. 
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CASTOR CAKE AN A FEEDING 
MATERJAL. 
Within recent years, however, chemical 


science has shown that the noxious principle 
of castor-cake may be removed, and a white 
palatable flour with nutritious value made 
from the seed has been placed on the market. 
The active, poisouous principle has been 
studied and it is known how to romove and 
destroy it without affecting the other consti- 
tuents, and the process which is now carried 
out on a commercial scale is likely to revo- 
lutionise the uses and trade of castor-cake, 
The toxic constituent of castor seed was 
separated by Stillmark in 1890 and _ received 
the name of Ricin, from the scientific name 
of the plant. Ricin is not an alkaloid but 
an albuminoid body, a so-called phytalbumose 
belonging to the class of unorganised fer- 
ments, hen purified it is a white powder 
possessing remarkable poisonous properties— 
0:03 Miligramme per kilo of body-weight 
being sufficient to kill a dog. The action of 
the poison differs in intensity in different 
domestic animals; rabbits for instance are 
very sensitive, while fowls are very resistant. 
A writer in the Indian Agriculturist a few 
years ago advocated the feeding of castor- 
cake to poultry ; such recommendation, it 
will now be seen, accords with recent scienti- 
fic investigation. Ricin is absolutely taste- 
less, and loses its poisonous quality almost 
instantly by boiling. Since it cannot be 
detected in corpses, it is one of the most 
dangerous poisons from the standpoint of 
forensic medicine. 


The facility with which ricin is decomposed 
and removed has opened a way for the em- 
ployment of the cake as an article of food. 
By treating fresh castor-cake with high pres- 
sure steam, which is more convenient than 
boiling it in water, the poison is removed 
and the dried and prepared material may be 
safely used as a food for animals, Another 
method for extracting the poison from the 
cake is to treat it with a ten per cent solu- 
tion of common salt, which readily dissolves 
the ricin. Castor meal prepared by either of 
these methods could not be recommended as 
an exclusive food, being too rich in protein 
or albuminoids ; but mixed with potato and 
mealy food it could be used in large quanti- 
ties. A sample of castor meal made in an 
Indian mill by a secret process was recently 
received for analysis in the office of the 
Director-General of Commercial Intelligence, 
and has heen examined by Mr. D. Hooper 
in the Indian Museum and found to contain-- 


Water Be 28 9:2 
Fat ah Pay 2°6 
Albuminoids ... ak 71'7 
Carbohydrates.. ae 5:0 
Vibre As Per | 4°2 
Ash _ ve 73 

Total 100°0 


The meal was in the form ofa dry, white 
powder and free from any special odour or 
taste, No starch was present, but as will be 
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seen in the analysis, nearly three-fourths of 


the dried substance consists of nitrogenous 


compounds, 


Experiments on the digestibility of castor- 
cake show the protein in it to be well dig- 
ested, but low figures are given for carbohyd- 
rates and fibre. It is unnecessary to point 
out that castor meal for dietetic purposes 
should be made of the fresh white kernels 
from which the fibrous and nauseating husks 
have been removed.—-Indian Trade Journal, 
April 2. 


THE SALE OF CAMPHOR. 


Since the camphor industry became a mono- 
poly of Japan nine yearsago, a British firm has 
acted as sole selling agent but its agreement 


terminated on March 3lst and itis understood . 


that in future the Japanese Government will 
conduct the. sales through Japanese Commis- 
sioners in London, Paris, Berlin, and New 
York. The Japanese Government has been 
moved to this change by a desire to get into 
closer touch with camphor. buyers. The out- 
look for camphor does not improve. Not 
only has Japan to reckon with increased pro- 
duction of camphor in China; synthetic cam- 
phor is becoming aformidable competitor and 
the Japanese Commissioners. are likely to 
find it difficult to maintain present prices, 
which are only about half what thee were a few 
years ago.—Journal of the Royal Society of Arts, 
April 3. 


LEMON JUICE. 


The preservation of lemon juice in a fresh 
state can only be accomplished by the addition 
of some preservative. Salicylic acid is recom- 
mended tor this purpose. The objection to the 
use of preservatives of this nature is because 
they retard digestion and are particularly harm- 
ful to infants in this connection. However, as 
babes are not in the habit of taking lemon 
drinks, and but such a small quantity of lemon 
juice is used atone time, the objections. dis- 
appear in this case. In the first place, the 
greatest care must be taken to have the juice 
tree of all vegetable matter, and, to this end, 
it must be thoroughly cleared by repeated 
straining. The preservative is added at the 
rate of 5 grains tothe pint, and care should be 
taken to add the correct quantity, anduo guess 
work conducted. Having measured out the 
correct proportion of salicylic acid, it should be 
worked into a paste with a little juice, and then 
added to the bulk, which should, be shaken a 
little. If bottled, the bottles should be filled 
quite full, thoroughly corked, and stored in acool 
place. Earthenware jars, such as sulphuric 
acid jars, make excellent receptacles for storage 
and hold a fairly large quantity, about two gal- 
lons, Lemon juice prepared in this way should 
with care keep for about twelve months, and it 
is, I believe, worth about 5s. per gallon on the 
local market. It can also be preserved by the 
addition of 10 per cent. pure spirits of wine, 
either alone or with salicylic acid, but this 
makes the juice somewhat expensive.—Natal 
Agricultural Journal for Feb. 


The Supplement to thé Tropical Agriculturist 


JAVA’S SUCCESS IN CANE SUGAR. 


The extraordinary development of the cane 
sugar industry in Java bas been a surprise to 
the sugar. world, says the ‘‘ Louisiana Planter 
and Sugar Manufacturer.” When the Hawaiian 
reciprocity treaty was first negotiated some 
thirty-two years ago, it was said that the total 
product of Hawaii could probably never exceed, 
even if reach, 100,000 tons. During this gene- 
ration, however, the production of Hawaii has 
reached up to about 400,000 tons. Cuba reached 
a production of about a million tons before the 
Spanish war. During that war the production 
fell to almost nothing, and its rapid recovery 
under the Cuban Republic and American in- 
fluence has been extraordinary, but hardly yet 
even exceeds, relatively, the development of the 
Java sugar industry. 


In Java in 1896 the crop was about a half 
million tons, and rose constantly until during 
recent years it seems to have struck its own 
natural equilibrium, at about a million tons. 


The area planted in sugar cane in Java reaches 
about 283,000 acres. There has been a slight 
increase during the last two or three years, but 
no increase of any great moment, ‘all of which 
indicate that the present. production, of sugar 
in Java of about a million tons, is about the 
limit of of its successful production under the 
competitive conditions environing that colony. 
It is a fact that the Javanese had the example 
ofthe Hawaiians in modern cane sugar manu- 
facture, and they have worked up to it most ad- 
mirably. lt is stated now that the production 
of cane sugar per acre in Java is about double 
the average beet sugar production per acre in 
Germany. Readers are doubtless familiar with 
the fact that, under the control of the Dutch 
Government, the sugar lands of Java are re- 
tained, so far as their title is concerned, either 
in the Dutch Government, or in the native land- 
holders, and much of the land bears but one 
cane crop, and the following year goes into rice 
culture, which is the mainstay in the way of 
food supply of the native Javanese. To what- 
ever extent this is done, and as we understand 
it the greater part of land is thus cultivated, the _ 
Dutch sugar planters in Java lose the advantage 
of ratooning. On the other hand, they get 
larger crops by having constant plant cane.crops, 
and by shifting the land annually they get sone 
advantage in’ the way of greater fertility, and 
the cost of labour is probably as low, or, lower 
there than anywhere else in the cane sugar- 
producing world. 


The yield in sugar in Java on the weight of 
the cane during the last ten years has averaged 
abcut 104 per cent. of the weight of the cane, 
or about 210 pounds per short ton.” This is con- 
siderably below the yield of sugar from beets, 
which in Germany in the season of 1905-06 was 
15°28 per cent.; that of Austria-Hungary 15°27 
per cent.; that of France 13°19, per cent.; 
that’ of Holland 14:47; per cent.; and 
that of Sweden 15°02 per cent. Cuba, is reported 
to have realised in sugar slightly under 10 per 
cent. of the weight of the cane.—Indian. Trade 
Journal, April 2. - 
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NEWLY PATENTED INSTRUMENT 
FOR RUBBER TAPPING. 


Mr L Norzagaray, 44 Claremont Road, High- 
gate, N., has taken out patent rights for an 
appliance which consists of a handle of metal, 
wood, or the like material of suitable size and 
shape, having at its upper end a dome or 
cylinder of metal or the like. Inside this dome, 
and attached to a spindle passing centrally 
through the dome or cylinder, is a pair of knives 


formed in such a way as to cut two slots in the. 


trees, by preference inclined one towards the 
other at the lower ends. The central spindle, 
which has a motion axial to that of the cylin- 
der or dome, may be screwed and thus can be 
raised or lowered so as to alter the depth to 
which the knife can enter the bark, or the 
knives may. be raised by means of a lever pivo- 
ted upon the upper side of the handle or on the 
stem which connects the handle to the said 
dome or cylinder. The extension of the lever 
rests. on, or over the wooden or metal handle 
which holds the dome or cylinder and upon 
depressing the said lever the spindle (with 
the knives) is raised and pulled upwards out of 
the bark of the tree. The upper part of the 
spindle extends through the dome or chamber 
in such a manner as to be capable of being 
struck by a mallet or the like in order to force 
the said cutters into or below the bark of the 
rubber tree. A modified form of the instru- 
ment and one which is somewhat cheaper and 
simpler than the first-montioned form is con- 
‘structed as follows — 


A metal shank is inserted into a wooden or 
other handle for the purpose of holding and 
using the appliance. Upon the other end of 
the shank is a solid end consisting of a cylin- 
dvical portion ending in two knife plates and 
shaped so as to produce. two oblique incisions 
in the bark of the tree, Tapped through this 
cylindrical portion is a metal screw having at 
its lower end a foot plate, which foot plate pas- 
ses between and extends away from the two 
knives mentioned. In this way it will be un- 
derstood that an adjustment of the depth of the 
incisions may be made by raising or lowering 
the screw with its foot plate and that when the 
knives are forced into the tree either by a ham- 
mer-like action or being struck by a mallet or 
otherwise the knives can readily be pulled out 
of the bark of the tree by the mere lever action 
of the foot plate against the bark. 


RUBBER NOTES. 


In his paper on ‘‘ British Gniana and Its De- 
velopment,” read before the Royal Colonial 
Institute on Tuesday, Mr. Edward R Davson 
made but slight reference to rubber, and no 
mention at all of the concession already started 
by the Government of the colony. Jn speaking 
of the forest industries. of British Guiana, he 
said: ‘The balata business is thoroughly 
established and calls for no comment. 
land appears in every way suitable for growing 
such rubber trees as the Hevea Brasiliensis, 
which supplies the valuable Para rubber, but 
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these do not appear to be indigenous, The 
Sapium, known, in the market as Colombian 
rubber, is met with, but not in large quantities. 
The conditions as to acquiring grants and con- 
cessions are very fair—in fact, generous—and 
advantage is being taken rapidly of thea.” Mr 
Davson had previously stated that, with the 
introduction of capital, railways should open up 
the interior, and there would be the opportunity 
of growing rubber.—Z. and C., Mail, March 27. 


RUBBER IN SOUTH AMERICA. 


Here is what ‘Tropical Life” for March 


has to say:— 


To ascertain the lowest price which will draw 
rubber out of Brazil on anything like the present 
volume of supply, is very difficult. After mak- 
ing due allowances for tall views on the subject, 
there seems little or no doubt that the rubber, 
Para rubber of the finest quality, is there as 
plentiful as ever. Soare tous of gold and trea- 
sure at the bottom of the sea. The query is, 
will it pay under present circumstances to get 
it out? Any one who has hunted even in the 
high-woods of South America or the West 
Indies, can easily realise how difficult, if not 
absolutely impossible, it must be to penetrate 
any great depth into the dense virgin forests 
that lie on either side of the Brazilian and other 
rivers inthe centre of South America. We can 
well remember when André set out from Port- 
of-Spain, Trinidad, to go orchid-hunting on the 
banks of the Orinoco, and the difficulties and 
dangers that his expedition underwent, al- 
though unencumbered by the outfit necessary for 
a rubber-collector’s camp were it to go far in 
from the river. More than half of the expedi- 
tion never came back at all, and the others 
were almost unrecognisable, owing to the priva- 
tions they had undergone. Under such cir- 
cumstances, vast numbers of trees in Brazil, the 
same as the gold at the bottom of the sea, are 
likely to remain untouched for many years to 
come, and if 5s per lb. has not brought out the 
rubber, 2s cr 3s per lb. can hardly be expected 
to do so. Compared to the rubber areas in 
Africa, South America has, however, enormous 
transport advantages, owing to its wonderful 
network of waterways, and though South 
American rivers on the map are apt to be disap- 
pointing to those who start to make use of 
them, still there is no doubt that something 
could be done to improve the navigation of 
them in many places. There is more chance of 
joining up Venezuela, Columbia, Brazil, Bolivia, 
&c., by means of their rivers than by an inter- 
national railway, which is the day-dream of 
many a Spaniard at the present moment, I[t is 
by improved means of navigation on the South 
American waterways,-and the use of power- 
driven canoes and rubber boats capable, when 
necessity compels, of being paddled, that we 
look to the South American output of rubber 
being increased even when prices drop below 3s 
per lb. Also it must be borne in mind that not 
only are considerable areas being planted up 
with rubber, but in the high forests the tapping 
is now being done more carefully and the 
growth cleared around the trees, which are 
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being tended in many ways like those on planta- 
tions. If such areas become extensive, and 
Brazil bestirs itself to improve the means of 
transport, a price considerably below 3s per lb. 
will still bring all the rubber outof Brazil that 
is required, when one takes into consideration 
the areas now being planted up with cultivated 
rubber in the Congo and Mexico, besides the 
more talked. of Ceylon aud Malaya plantations. 


GUTTA PERCHA IN RUSSIA. 

St. Petersburg, April 4.--Detailed reports re- 
ceived trcm the Black Sea coast and the 
Caucasus affirm that endeavours to cultivate 
and naturalise there the indiarubber tree known 
as ‘‘dichopsis gutta” are proving eminently 
successful. Considering how very restricted is 
the geographical distribution of gutta percha 
trees, great importance is attached to this dis- 
covery.—Telegraph. 


COCONUTS VS. RUBBER. 


The Taiping correspondent of the ‘“ Straits 
Echo ” writes :— 


The last Government Gazetic contains a noti- 
fication, regarding rates of rent upon agricul- 
tural lands, which should be hailed with the 
greatest satisfaction by planters and others 
connected with agriculture in the State. The 
rent on all lands exceeding 10 acres in area 
will be as follows:—One dollar per acre per 
annum for the first six years. Thereafter, 
four dollars per acre per annum for first quality 
land. For second quality land the rent will be 
one dollar per acre per annum for the first six 
years. Thereafter, three dollars per acre per 
annum. Provided that, after the expiration of 
six years, the rent on such land as shall have 
been shown by the grantee to be under culti- 
vation with coconuts shall be at the rate of 
2 dols. per acre per annum and the rent on such 
land as:shall be shown to be under cultivation 
with fruit trees or rice, shall continue to be at 
the rate of one dollar per acre, the reduced 
rates applying only to such land as is used ex- 
clusively for the cultivation of the. produce 
respectively specified. Hitherto thero was no 
exception inregard to lands planted with co- 
conuts which had to pay at the same rate as 
lands planted with rubber, and hence caconuts 
planters were labouring under a great disadvan- 
tage, not to say a positive grievance as coconuts 
can never pay as well as rubber after the sixth 
year. Government have recognised the necessity 
forachange not a little too soon, and there 
should now be no reason why coconut planta- 
tions should not be as popular as rubber. — 
S F Press, April 17. 


PADDY OR RICE CULTIVATION. 


I. 


March 28th. 
Srm,—A motion having been made in Decem- 
ber last in the Legislative Council calling for 
information 7¢ the present condition and pro- 


ress of rice cultivation in the several Provinces * 


of the Island and the hindrances to the same, so 
that tie best methods may be adopted to 
improve and extend this important industry, 
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it is worth while mentioning that I contributed 
in July and August last a series of papers 
to the Sinhalese paper Livikirana on this 
subject for the information of the people in 
general, as they above all should know what is 
necessary to improve the paddy cultivation. 
I therein dwelt at length on the main causes of 
the present depressed and neglected state of the 
cultivation, and on the improvements that 
should be effected through the instrumentalit: 
of aclass of intelligent and well-qualified fieid- 
headmen. A great deal of orderly supervision, 
improving and controlling village matters and 
works connected with paddy cultivation depend 
on the intelligence and qualifications, as well as 
on the devotedness, of such headmen. I also 
alluded to the main cause of the devastations of 
paddy crops by frequent inundations, which are 
attributable to the clearing of forests above the 
rivers in the higher regions where confluents 
meet, and to which water from the springs and 
streams flows, although no notice of this is 
taken by the Forest Department, which can 
utilise such forest lands for better purposes so 
as to safeguard the interests of the villagers. 


I pointed out the necessity of having well- 
made ridges and causeways in tracts of paddy 
fields to retain enough water soon after the 
harvest till the next season for working com- 
mences as these are at present much neglected, 
or at any rate partially and hurriedly made just 
before the tilling and sowing operations are 
about to begin, so that in places where the 
yield is not more than five or six fold, a maxi- 
mum of double the produce may be expected 
after careful cultivation and manuring. In 
some places attention has to be paid to the 
clearing of water-courses and canals, as well as 
diverting them in different directions when it is 
found vecessary to irrigate arid or abandoned 
fields in a tract under the supervision of an 
intelligent chief field-headman. In order to 
secure a good crop there are many local usages 
and customs to be observed in regard to the 
proper season for sowing and reaping, and the 
selections of proper kinds of seed paddy which 
ripen at the same time, all now sadly dis- 
regarded ; and these are the things that must 
be carefully superintended by the field-head- 
man of the tract or village. ‘he improvements 
of unfertile tracts by means of different kinds 
of manure suited to the soil is very essential and 
must be effected by intelligent field-headmen 
who should be well instructed and trained by 
being in some way or other associated with the 
Ceylon Agricultural Society: It is for these 
reasons that I have suggested the appointment 
of a set of intelligent field-headmen who should 
be well remunerated for their services. But 
then another question arises. How’ could this 
be effected and how are the field-headmen to 
be paid or remunerated ? I propose to solve 
this problem. 


Il. 
‘ March 30th. 


S1r,—The whole trend of the past years has 
been progress in commerce and trade and im- 
rovements made by opening roads and. other 
ocal methods of free and speedy communica- 
tions as well as other advances made in civilisa- 
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tion under modern methods, with efforts to 
apply them tothe present wants and conditions ; 
and this state of things has, to a large extent, 
affected the position of the cultivating classes as 
well as agriculture in general, thus causmg a 
change in the real prosperity of the country 
in respect of food supply and paddy cultivation. 
Notwithstanding the fact that large expendi- 
ture has been made on Irrigation Works by the 
bountiful liberality of the Government, and that 

addy cultivation has been extended to some 
fees the Government has still to confront 
the problem of food supply to an increasing 
population, and has to see that the country 
yields its own food as in daysof yore, when®the 
population was a great deal larger than at 
present. Itis to the problem of food supply 
that the attention of the Government has been 
solicited, as this has become a matter all import- 
ant to the welfare of the country and the pros- 
perity of those employed in the various branches 
of industry. In doing so the Government 
cannot leave unnoticed the welfare of the people 
who are destined to work on the soil, ard on 
wkom rests to a large extent the weight of pro- 
ducing the food supply. Their position gener- 
ally is a helpless one, and they require every 
help and encouragement to carry on the work. 
The people’s attention as well as time is always 
taken up in having something to do after or 
before the operation of sowing and reaping, as 
the paddy-fields require to be tilled or ploughed 
up immediately after the crop is gathered, which 
is not done now regularly ; on account of which 
the ground gets hard and dried up; besides, the 
cultivators have in some places to keep watch 
in huts during night to guard the crops from 
wild animals and to do a great deal of fencing 
and clearing water-courses during the crop 
season ; insome districts they have to weed the 
crop aud transplant bare portions and to drive 
away flies morning and evening when the flower- 
ing season begins. 


Thevillagers require a great deal of encour- 
agement in this respect to induce them to be 
more earnest and painstaking at their work. It 
is monetary help that they often need to meet 
the day’s exigencies now pressing hard on them, 
and their wants and necessities have often been 
hindrances to their regular and proper carry- 
ing on of this cultivation, It is, however, the 
opinion of a great many of the community who 
are foreigners or strangers to Kastern ways and 
methods, that no philanthropic measures 
should be adopted towards the middle and 

oorer classes, according to the ideas instilled 
Be the dogmas of Adam Smith who thought that 
such subsidies and State protection were unwise 
and should not be given when the State Exchequer 
is not directly benefited. This is most repugnant 
to the sentiments of Orientals as not being 
altruistic, and it is one of the greatest errors 
originating from Western thoughts imbibed by 
many. They should know that the distress of 
the poorer classes of cultivators, who suffer 
from want, tells mcst disastrously on the in- 
terests of the general community, and that on 
their prosperity depends the welfare of the 
country. The Government, however, would 
like to see the cultivating classes enjoy the 
welfare and simple delights of life as in olden 
days, One of the greatest mistakes committed 
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by a large class of modern thinkers, who do not 
know much of native habits and matters purely 
Eastern, is that they are so pleased with the 
advancement and excellence of their own insti- 
tutions, that they cannot understand why the 
people of other races are not contented with 
what contents them; and this has been the main 
cause of the difficulty and inability they experi- 
ence to grapple with some of the burning pro- 
blems in Eastern life and thoughts. 


IL. 
March 31st. 

Sir,—In the articles, which I have contributed 
to the ‘ Rivikirana”’ for the information of the 
people in general, 1 have pointed out the desir- 
ability of creating a und on people's account 
by taking 1/l0th of the produce of paddy lands, 
showing my reasons for such a procedure, so 
that one half of what is recovered from a tract 
of paddy fields may go to remunerate the field- 
headman and that the other half may be cre- 
dited to the people for agricultural aid, out of 
which small loans may be advanced on easy 
terms to meet the wants of the people. This 
Fund may be supplemented by a Government 
grant-in-aid in proportion, or even by way of a 
Joan until the fund for the pecple is gradually 
developed into a large sum to make it self- 
supporting. 

The Government can consider at the same 
time the utilisation of the present Jrrigation 
Department which is a very expensive item 
hardly bearing good fruit. Ifitis converted into 
an Agricultural Department with a few Engi- 
neers and Chief Irrigation Headmen, having 
tho field-headmen under them, to look after 
tracts of fields, the expense to Government 
would be very much less and the results much 
more satisfactory. 


There are thousands of acres in the North- 
Central, North-Western and other Provinces 
where colonies of paddy cultivators can be settled 
on easy terms and the success of such a scheme 
will bring prosperity and at the same time 
materially reduce crime. 


I have submitted the above as being the most 
feasible and suitable to the condition of the 
people; my object being to create a Fund to snp- 
ply the monetary wants of the cultivating 
classes and the appointment ofa set of intelli- 
gent and capable field headmen to supervise 
paddy cultivation in a systematic manner, The 
execution of such a work will have to be pushed 
on persistently by Government without leaving 
the same in the hands of the people only, or to 
the sole management of communities, as it 
would not ensure success in the end. 


If there be any reasons urged against such a 
procedure as herein is suggested, they could be 
disproved from facts of nature, Nature supplies 
us with striking lessons as to how certain 
things should be done to meet certain ends, 
in order to achieve success and that there must 
be a power (the Government in the present case) 
to push on such projects, when there is sufticient 
reason to execute what is necessary. 

Professor A H Church, the eminent chemist, 
makes uso of the word ‘‘directivity” as some- 
thing that guides the formation of a construc- 
tive body making differey.t arrangements in the 
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different sorts of life or existence, and guides 
certain substances to certain things, such ag 
salts of lime to bone, silica to’ teeth and claws, 
phosphates to brain, &c.; even the same food is 
disposed of in different ways in different animals 
or in plants; and fcr this he coins the word 
‘directivity.’ It is, therefore, a characteristic 
of life, but it suggests a will or agency directing 
or determining the motions or directions, 1 
have borrowed this illustration to point out that 
whatever law or institution is made for the well- 
being of the people it should be adapted to their 
national characteristics. ‘The word suggests 
also a will or power to direct things in the 
proper direction, Although the people may be 
made to contribute towards the formation of a 
general fund for supplying their own wants, 
there should be the agency of a fostering 
Government to help to carry out the scheme. 


IV. 
April 26th. 

Sirk,—The utilisation of rain water collected 
in tracts of paddy fields as well as the water of 
some of the streams and rivers that flows into 
the sea and is thus wasted (avoiding flood 
damages as much as possible) is one of the 
important subjects for consileration in the im- 
provement of paddy cultivation. In most of 
the tracts rain water can be retained by form- 
ing smail tanks or reservoirs at the upper ends 
of tracts of paddy fields,—land being acquired 
under the Ordinance, varying from 5 to 10 acres, 
according to the area to be irrigated by each 
tank, and bunds being put up ona system of 
simple construction. This would secure water 
for several months till the next showers of rain 
fall and prevent the ground from | getting 
scorched and unfit for tillage. There are 
besides rivers and streams from which water 
could be diverted by dams or anicuts being 
put up in places where they are found narrow 
and intersected by ledges of rocks running 
across the beds; so that large tracts of fields 
might be irrigated. Such works can be carried 
out by means of a fund created for the people. 

I have already pointed out in my previous 
letters the necessity of having a fund for the 
people in order to carry out the several works 
and improvements for the extension of paddy 
cultivation, and that the only feasible way to 
create such a fund is by recovering the }/1(th 
share of the produce of paddy lands as was done 
in former days and have it set apart for require- 
ments in connection with paddy cu!tivation, 

It may be argued that it is unfair to recover 
1-10th of the produce of paddy when the tax 
has been discontinued, but such an objection is 
easily met by the fact that the tithe is to be re- 
covered on behalf of the cultivators and is to be 
used for the purpose of paddy cultivation. The 
tax, when itwas appropriated by Government, 
was considered unfair because the methods 
adopted torecover it were found harassing to the 
cultivators. When the 1-10th share of the paddy 
crops was rented out by Government,there were 
many law-suits between the renters and the 
cultivators and complaints were made to Gov- 
ernment on this account ; and with the view of 
effecting an improvement, the commutation 
system was introduced, which proved still 
more injurious and objectionablejas some of the 
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people’s lands were ‘sold in default of tax. 
These things led to the total abolition of the 
tax, From enquirios i have made I find that 
the cultivators are willing to pay 1-l0th of the 
produce, if it be recovered and taken in kind 
by headmen or collectors as in Japan or in this 
country in the olden days. 


Vv. 
Galle, April 27th. 

Dear Sir,—In Japan, ‘the time of the an- 
nual payment of the rice at the collectors’ store- 
houses, where each farmer’s rice was submitted 
to inspection, instead of being an occasion of 
sorrow and irritation, was more like that of 
a fair where each vied with the other in pre- 
senting for official inspection the best return of 
rice, It was always a source of mortification 
for any one when this rice was rejected or 
declared improperly cleaned for market. Prizes 
were awarded for the best quality and yield 
which stimulated the farmers in its production. 
The tax rice was regarded as “a precious thing 
not to be defiled.”+ The payment of one-tenth 
of the produce has been’a custom in this 
country from time immemorial. TI have con- 
sulted a great many cultivators and Chiefs, who 
are paddy land owners, and every one of them 
seems to be in favour of giving the one-tenth 
share. I submit, therefore, that an Ordinance 
might well be passed for the recovery of the 
tithe after the consent of ths majority of tho: 
cultivators is ascertained. 

What I have proposed is that one-half of the 
paddy thus collected from each division may be 
paid to its field headman, and the proceeds of sale 
of the other half may be credited to the field: 
owners, so as to form a fund in their favour. By 
spending small sums out of it some of the village 
works and improvements connected with paddy 
cultivation might be executed and carried out 
yearly so as to benefit the generality of the 
cultivators ; and what remains shall have to be 
retained to be annually accumulated in favour 
of the people. 

The main object of the proposed fund is to 
give small loans to cultivators on easy terms to 
meet their wants. If a single cultivator is 
unable to furnish the necessary security fora 
loan, several of them can jointly take a loan 
with better economic results. 

If, however, the scheme be advocated on the 
ground that half of the fund goes to establish 
Agricultural Banks for the people, and the 
other half to the General Revenue so as to 
induce Government to take up the sole manage- 
ment of the fund, the necessity of remunerating 
the field headmen will have to be kept in view. 
This will meet the present difficulty of remu— 
nerating minor headmen who will naturally be 
the field-headmen. Besides there should be the 
means of defraying expenses for works in im- 
proving paddy lands and for putting up tanks 
or reservoirs which would cost money, other 
than those works which could be carried out by 
manual labour supplied by cultivators. —Yours 


truly, 
A. DISSANAIKE, Mudaliyar. 
(Retired President, V.T., Salpiti Korale.) 
+ Vide ‘Dai Nippon’ 


by Henry Dyer, C.8., 
M,A,, D.8C, page 239, ¥ a 
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~ TEA IN JAVA. 

We think it almost childish for any well- 
informed people, in Ceylon or at home, to have 
any dread of revived competition between 
China and Ceylon or Indian teas. Whenever 
tea gets beyond a certain price, there will always 
be an attempt to introduce a little more of 
China tea for blending. But unless the im- 
perial duty is lowered below 4d per lb., we have 
not the slightest dread of China teas makin 
any mark on the consumption of the Unite 
Kingdom, The case is, however, rathor differ- 
ent in respect of Java teas, Java is one of the 
richest countries in the world in respect of soil 
and is credited with a docike cheap labouring 
population ; and as 4 tea-growing country it 
is in all its pristine vigour. Here then 
we believe is the direction in which competi- 
tion with certain classes of India and Ceylon 
teas may be dreaded. The subject has been 
brought before our notice again by the receipt 
of an instructive letter from a gentleman whose 
name is unknown to us, but who apparently 
affords authentic particulars of the working of 
Java’s premier Tea plantation—the ‘‘ Maria- 
watte” of the great Dutch Colony—and to the 
figures supplied, we now direct attention. A 
plantation giving 1,082 lb. of made tea per acre 
over an extent of 2,1244 acres is, we should 
say, absolutely unique in the history of tea 
cultivation. In the 7th year (from seed) the 
average was actually 1,559 lb. per acre. Every- 
thing is on a great scale on this ‘‘ Malabar” 
property: there are two factories, each of which 
can deal with 45,000 lb. of leaf per day, absolutely 
necessary when the total crop exceeds 2} mil- 
lion lb. of tea. The tea being turned out at 
so low a rate as 244d per Ib. (is there not a 
big Company in Sylhet that approaches this 
rate ?) while it realizes 604d, it is no wonder 
that last year’s dividend was equal to 804 p.c. 
on a capital of under £17,000; while the Dir- 
ectors got as bonus in place of fees £5,700 and 
the Manager in commission £2,400! Mr. Tom- 
linson questions if ever rubber will do so well 
on a large scale as tea has on ‘‘ Malabar ” 
estate ; but we question if there are—or ever 
likely to be—many ‘‘ Malabars” in Java. We 
know of tea estates in Java of even longer 
standing than ‘‘ Malabar” which have never 
paid beyond a modest 7 to 8 per cent, and if 
this is more the rule than 80 per cent, prob- 
ably there is not much Ceylon has to learn 
from Java. But we at once confess Java’s 
immense superiority in one particular, and that 
a most important one, namely in its very rich 
volcanic soil—a soil unapproachable probably 
anywhere in Ceylon. 


Bandoeng, Java, April 13th. 

Sin,—The following figures culled from the 
1907 annual report of Java’s Premier Tea Estate, 
Malabar, may prove of interest to some of your 
readers. 

The Estate is 5,000 ft. above sea level, The 
following statement shews the acreage under 
tea—(planting originally began in 1896-7). 


End 1904 aia 1,790} acres, 
» 1905 #008 7, rf 
1906 ve 010 45 
2007 ae Bee 
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The 1907 crop was 2,299,741 Ib. of made tea= 
1,082 lb. per acre over 2,1244 acres. 


lb. 
In the 4th year from seed the crop per acre averages 1,198 
” 5th ” ” » ” 1,278 
” 6th » ” ” »” 1,502 
” 7th ” ” ” ” 1,559 


All clearings are planted with seed at stake. 
Some gardens, of course, give a production 
much above the average. The 1,198 lb. given 
above in the 4th year is actually the average 
obtained in 1907 from clearings planted in the 
spring of 1903. 


The estate persenses two factories both 
capable of dealing with 45,000 lb. leaf-a day 
driven by electric power, which stand in the 
balance sheet at G1,031'20. The 1907 working 
account was as follows ;— 


G. 

Lines ae 1,026°67 
Transport and shipping portcharges . 39,321°54 
Manufacture ae 136,004 °60 
Tea cultivation 26 061°99 
Management o 32,451'66 
Materials and inventory 5,7/7°60 
Buildings - 2,933°77 
Watercourse ats 24°70 
Rent and taxes (including tax on pro- 

fits, etc.) ah 16,646'80 
Other genera] expenditure 18,301°53 
Roads 3,186°64 
Interest at is 2,488°21 
Gross profit Sry ee «©4183, 569°5L 


G696,985'22 


Tea sales nett, after deduction of 


freight and London charges . G694,956'81 
Tea seed A a 2,028°41 
G696,985°22 


The Company’s capital is G200,000. 


The tea costs thus 12°2 cents per Ib. f.0.b: 
exclusive of interest (equivalent to 2°44 pence 
and netted 302 cents per lb. (equivalent to 
6°04 pence, showing a profit per lb of 18 cents 
or 3-40 pence.* 


The appropriation account of this Company 
will probably astonish your readers (as Java 
Directors are not paid a _ fee, but receive 
a froportion of the profits), being as follows :— 


Depreciation account 


n a «»  G 145,266°75 
Reserve (bringing same up to maxi- 


mum G 50,C00) Be 9° 
Dividend 80 and a half per cent on ues: 
G 200,000 161,00°°00 
Directors 68,939°46 
Commission to Manager A 28,909°10 
Carried forward to new account ., 545°10 
G 413,569'51 


I fancy that Rubber will never show such 
profits as these, and though I grant that the 
above figures are exceptional, there are many 
other estates run on Dutch lines (in contra+ 
distinction to the accepted Ceylon method of 
cultivation and manufacture) which shew nearly 
as wonderful results——I am, dear Sir, your 
obedient servant, 


HUGH TOMLINSON, 


* Should this not be 3-60d, namely 6- 
hee qd, namely 6-04 lose 
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April 28th, 

Dear Sixn,—Mr Hugh Tomlinson’s interesting 
letter ve Java’s premier estate shows what 
Java tea estates can do at a high elevation. 
1,082 lb. per acre over 2,1245 acres make one’s 
mouth water, Stake planting evidently is a 
great success and getting 1,108 lb. per acre in 
the fourth year trom such planting was never 
heard of in Ceylon, 


The management, which includes V. A. and 
Agency charges, 1 presume, comes to 2°60 cents 
per lb., not so very high; but if it was a Ceylon 
estate, which seldom gives more than 55V lb. 
per acre, and the management charges for such 
a bearing are not much less than that giving 
that high average would run the managing 
expenses toabout 5°50 cents per lb. being high— 
Itake the guilder as being equivalent to 82 cents 
(Ceylon)*, All I can say is it many other estates 
in Java are run on such lines and there is land 
and labour available, the output of tea from 
this great Dutch Colony will astonish us in four 
or five years to come.— Yours, PLANTER. 


THE MALAY RUBBER GROWERS’ 
ASSOTIATION. 


Mia, W. W. Battuy Reviews THE PRoPosatLs. 


Sir,--I have read with interest two editorials 
and several letters on this subject. 


I was quite surprised to see the editors of two 
of our leading papers write articles which ap- 
peared to be more suitable to appeal to the Social- 
istic Unemployed than toa body of well edu- 
cated Britishers, in many cases from our best 
schools and Universities, who I hope have come 
out here to fight the hard and long battle which 
alone enables one to climb the ladder of success, 
rung by rung. 

Their education will soon show those with 
grit the impossibility of jumping three or four 
rungs at a time, which many tried to do during 
THE TWO LAST YEARS’ CRAZE TO OPEN UP RUBBER 

AT ANY PRICE, 


The object I have in writing this letter, is 
not to slang the good-for-nothings whom one 
finds in every class; but to give some praise to 
many who are full of honest grit and hard work, 
and who have fought a hard battle against 
competition for labour, sickness, bad luck in 
burns, bad advice from scientific departments, 


Cc. 

Out of the large number of Managers that I 
have reported on, nearly half deserve the above 
praise, 


Of the bad reports that 1 made, none of them 
were bad enough except one; and that one, 
though true, showed that Manager and Assist- 
ant did their best struggling against fever and 
consequently shortage of labour. Now about 


all these letters that have been written I must . 


just say a few words. I was a youug planter 
and I worked on a small salary for many years 
when I first came to Malaya, though 1 left 
Ceylon drawing over £1,000'a year, having the 
visiting of five of my brother-in-law’s estates, 


* No, 12 guilders to the & each 1s 8d; or 
R125 each.—Ep, - 
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The salaries are now twice as good as they 
were then, even taking the difference of ex- 
change into consideration ; and planters of all 
classes have three times the opportunity to 
make money. Never was there a better pro- 
duct for planters, or one showing such a chance 
of making a rapid fortune, than rubber; but 


IF THE GOOSE IS ONCE KILLED 


the eggs in future will be light in comparison 
to the fine heavy golde> ones they should be, 
The papers state that they are not responsi- 
ble for the opinions of their correspondents, I 
wonder are they responsible for their own. 
Anything more calculated to injure the 
planters, both young and old, and the rubber- 
enterprise of Malaya as a whole, than the 
editorials by the Malay Mail and the Penang 
Gazette I cannotimagine. And whata fuss has 
been made about nothing. 


What is the Rubber .Growers’ Association ? 
A combination of Directors and owners of 
rubber estates, naturally frightened at the enor- 
mously increasing expenditure on the working 
of estates, who, wishing to do their best for the 
shareholders to whom they are responsible 
(mark you the planters here own more shares 
in Rubber Companies than they have any idea 
of) issued this so-called “ Private and Confiden- 
tial Circular,” no doubt with the very best 
intentions. 


I shall now 
REVIEW THE DIFFERENT CLAUSES IN THE 
CIRCULAR, 


Junior Assistants.—‘‘ Each company with 
80u acres or more, etc.” That a man is to be sent 
out whether there happens to be a vacancy or 
not seems to have given great offence even to 
the managers, for they say that these men are 
taken on so that the Companies can replace the 
managers with cheaper men. 


I do not believe that the men responsible for 
this circular meant anything of the sort, nor do 
I agree with the Editor of the Malay Mail that 
these men can learn their work sutiiciently well 
within three or four years to become good 
managers. To my mind it takes a long life; 
even towards the close of it I feel that I person- 
ally have plenty to learn. 


During the last two years young fellows have 
been pushed ahead too rapidly. In many cases 
they have accepted any offer (so long as the pa 
was higher than what they were getting) regard- 
less of the loss and inconvenience to their for- 
mer employers, In the end they have not bene- 
fited themselves as their lack of experience has 
resulted in disaster and their dismissal, and 
consequent lack of confidence in them by the 
man in the street; though these same men, had 
they been content to go slower, would have in 
many cases becn a success, 


THE PREMIUM SYSTEM Was A ROTTEN ONE, 
for young fellows were pushed ahead before 
they knew their work simply to make room for 
another premium payer, a 

‘“A second-class passags out and a salary 
from date of arrival of $125 per month for six 
months, ete,” ‘ 

° w 
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Surely managers cannot say that these are bad 
terms for the Assistant? For they used to 
charge a premium of £100 sterling, keep for six 
months while the assistant was learning his 
work, and the man had to pay his own passage 
out. There were plenty of parents ready to pay 
the above, and there are thousands of parents 
at home only too ready to accept the favourable 
terms offered by the R. G. A. 

I, personally, would like to see a first-class 
passage out paid, for the men we want are those 
who would like to travel first. 


‘It is absolutely untrue to say that a young 
fellow cannot live on good healthy food for $125 
per month; but of course he would have little 
pocket money to spare; and on these terms the 
parents can quite well allow their boys some- 
thing for the first six months. 


Leave.—“Local leave not to exceed twenty- 
one days in the year, etc.” Local leave—I do 
not mean by this going a few miles to his own 
district cricket or football club—should be given 
by the manager of the estate, as he is the only 
man who really knows if the assistant can be 
spared or not. What does the Visiting Agent 
know about this? 

This is done by all services, and I see no 
reason why it should not be done on estates ; but 
IT should not like to see this stop managers giving 
all the leave they can to assistants, especially 
if the manager is on the estate that day himself. 

Tf a manager has not the necessity of working 
on Sundays, the more Sundays he allows the 
assistant off the estate the better, but one man 
should always be on the estate. I have repre- 
sented to many boards that I strongly advise 


GIVING THE MANAGERS AND PROVED ASSISTANTS 
A SOLID INTEREST 


in the profits, and my opinion has never changed 
on this subject. As to the youngsters it is time 
enough to be good to them when they show they 
are any good to the estates; and the sooner 

ood-for-nothings are out of the country the 
Better for themselves, other planters and the 
estates. 

On one of my own estates I am just now 
arranging to give a manager, who has done good 
work, a commission and a substantial share in 
the estate by agreement, he paying 6 per cent 
interest on a low valuation of that share. Of 
course there must be clauses to safeguard the 
owners; but: the more our managers are identi- 
fied with our interests the more likely will they 
be to work for our mutual benefit, 


I have not yet referred to, (1) outside work ; 
(2) other Companies’ employees; (3) employee 
landholders ; (4) costs; (5) Sunday names. 


Tf the interests in the estates which I have 
suggested here were given to planters, Nos, 1 
ro 3 would be very easily arranged. In the 
case of men having a little capital of their own, 
a certain number of unissued shares should be 
kept for managers and assistants to take up. 

2. I consider as only a matter of courtesy 
amongst gentlemen. 

4. This is absolutely necessary, but the R. 
G.A. must be very careful to choose men with 
practical experience for the sub-Committee, 
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5. This point was already settled by the P.A, 
M., and will soon be in force for all coolies, 


In conclusion, with reference to 
MY ALLUSION TO BAD SCIENTIFIC ADVICE. 


Just at a critical time when many planters 
were feeling the pinch of shortage of labour and 
had to settle the critical point of eithor stopping 
opening more land or letting the weeding of 
the opened parts get out of hand, unpractical 
scientific advice was given that weeding. was 
waste of labour on rubber estates, and that men 
should plant up leguminous plants such as 
sensitive orass and Crotalaria with the object of 
keeping out weeds and adding nitrogen to the 
soil, disregarding the fact that nearly all our 
low land contains, ifanything, too much nitrogen 
(see all my reports from Voltker). Voltker, in 
one of his reports to me, once stated ‘‘You 
might as well try to feed a baby on grease as to 
add nitrogen to any of those soils.” 

Sensitive grass would be absolutely fatal, for 
it is as bad a weed as lalang, will not keep out 
lalang, would give ulcers to all the labour force, 
and be a great source of danger from fire during 
dry weather. 

CROTALARIA, 


The cost of planting this, if spent on weeding, 
at once would have cleaned up all weeds, and if 
the lalang were once in the soil no Crotalaria 
would kill it. Besides this, it would be a great 
danger to any estate during dry weather when 
its growth was over; and after its first growth 
was over, lalang would at once appear. 

A better plant than either of the above would 
be the wild Passion Flower creeper, which has 
for the last two years spread all over this coun- 
try, but I should only try it where lalang is 
already well established, and as a forlorn hope. 


I am told that the scientific department are 
chiefly to blame for what is called ‘‘thumbnail 
pruning,” but what should be called stopping 
the natural growth of the tree; and instead of 
having a tree tapering off to the top and getting 
lighter and lighter as it gets higher, all the 
weight is thrown on to a knotty piece of the 
tree in a weak unnatural way, with the result 
that the wind from the North will blow off the 
southern suckers (for they are, after topping, all 
suckers, and not natural strong branches getting 
lighter towards the top of the tree as nature’s 
engineer made them) and so on. 

Years ago, I consulted Professor Treub and 
his scientific staff on this subject, and 1 took 
him to see an experiment of about three acres 
which had been done in this way. We found 
that these suckers were very easy to pull off in 
comparison to the natural stem and branch, 
and all decided that it would be madness to do 
such a thing, and that once done the best way 
was. to let the whole lot of suckers grow and let 
nature rectify the mistake, which it did by 
sending up one leader to become the natural 
stem of the tree. 


I SAW A LAMENTABLE SIGHT IN PERAK 


the other day caused by this only. The trees 
were done pretty high, and they were bendin 
over in all directions; some of the weight had 
to be cut off and the consequence will be that 
the rest of the heavy suckers will be blown off 
by wind. 
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When the demoralizing effect of the last two 
years is over, land can be epened in the F.M.S. 
as Cheaply as ever and the upkeep should be no 
more, 

Three years ago any good man could open 
and do the upkeep as follows :— 
ist year. 

Opening 200 acres at 75 dols. per 

acre 
2nd year. 
Upkeep on Ist 200 acres 30 dols. 
" per annum 6,000 dols, 
Opening 200 acres at 


15,000- dols. 


75 dols. 15,000 dols, 21,000- dols. 
3rd year. 
Upkeep on lst 200 at 
20 dols. 4,000 dols. 
Upkeep on 2nd 200 
acres at 30 dols. 6,000 dols. 


Opening 200 acres at 
‘75 dols. 15,000 dols. 25,000 dols. 
and so on (see Selangor Rubber Co. reports 
forthefirst five years). But to do this men must 
learn how to weed. No matter how good the 
land there can be no weeds without seeds. 

Killing one weed before seeding in many 
cases saves the work of killing 20,000 the next 
month, and in many cases much more than this. 

Men must not select old land which they 
must know is already impregnated with seed; 
if they do they must stick to it until they have 
let grow and destroyed all the seed in the land. 

On an estimate of $1 per month per acre for 
the year I have often started with an expendi- 
ture of $3 per month for the first month and in 
the end worked to my estimate and saved on it 
for the year. 


A GREAT CAUSE OF THE TROUBLE 


during the last two years, to say nothing of men 
undertaking to open more land than they had 
a visible supply of labour for, was the fact that 
a large percentage of the land opened was old 
land which experienced planters had rejected 
knowing that it was impregnated with old seeds 
all ready to come up the moment the jungle 
was felled, and they had not sufficient labour to 
stick to it until all the seed was finished up. 

There is only one road to a well and cheaply 
opened estate, and that is to keep it perfectly 
clean from the day it is burned off. The day 
after the burn a gang of men should go round 
all the boundaries (which are then full of weeds 
in ceed) and on top of the heaps put every weed 
and burn off all at the first chance instead of 
letting millions of seed spread over the clearing. 

I think I have now written enough, and I 
mean no offence to any one; and _ sincerely 
hope I may have given some good advice. 


W. W. Baley. 
—Singapore Free Press, April 10th, 
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PLANTING IN MALAYA. 


THE IMPORTANCE OF OBTAINING CAPABLE MEN, 

We have received the following letter for 
publication :— 

Singapore, April 4, 

Srr,—You are deserving of all thanks, not 
only from the Planters themselves, but likewise 
from the Rubber Growers’ Association for the 
manner in which you have taken up and dis- 
cussed the proposals put forward by the latter 
body. That the Planters can take care of them- 
selves I do not doubt, but, at the same time, if 
they have the backing of public opinion as 
well, they are in a stronger position, and it is 
het backing that you are endeavouring to give 
them. 


One point, of which little has been made, but 
which, [ think, you will agree is most import- 
ant, and one, which I see Prout your quotation 
from the Ceylon Observer, Sir John Anderson is 
very much alive to, is the desirability of getting, 
as planters, that class of man which will prove 
useful to the Government from an advisory 
point of view. The whole welfare of the Malay 
Peninsula demands that the highest class of 
man obtainable shall occupy such high posi- 
tions of trust as are occupied by the Superin- 
tendents of big estates. They must be men 
incapable of the meanness of small-minded men, 
and must be men with a big breadth of view. 


To get these men for the highest billets, the 
lower grade of billets must be filled with a similar 
type of men, only with less experience; but the 
lower grade men must be able to obtain the 
training that will qualify them to take up the 
positions which are vacated on the retirement 
of the existing men in the highest positions. 
If the proposals of the Rubber Growers’ Asso- 
ciation are adopted as they stand, which I do 
not for one moment anticipate, the wrong class 
of man will be imported for the junior billets, 
and, hereafter, the senior men will be drawn 
from a class who will be useless to the country 
at large, though perhaps excellent servants to 
their own companies in every way. There is no 
doubt that we all owe something to the State, 
and it seems to me that the Rubber Growers’ 
Association have let this particular point escape 
them. 


In the future, it will be a most desirable thing 
to have many of the planters on the different 
Boards of Councils, whatever they may be 
designed when they come into being, in the 
course of time, which will have the handling of 
the many local questions which arise from time 
to time, and it is essential that such men be 
capable, and of such a type that the Government 
will really rely upon them, and weigh their 
every recommendation carefully as coming from 
men who deserve consideration. 


I venture to say that such an unfortunate 
incident as the rushing through the Legislature 
of the Tamil Labour Bill would not. be likely to 
occur if more men of the type I am trying to 
describe were members of the various Com- 
mittees of the Planters’ Associations. 
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I hope that we shall see many other sides to 
this all important question freely discussed in 
our columns in the immediate futnre.—1 am, 
stirs. etc., 
HEvEA, 
— Straits Times, April 7. 


AN INTERESTING RUBBER-LIKE 
SUBSTANCE. 


By H.C. L. 


Some days ago I took the opportunity of 
examining a new substance which bids fair to 
make a name for itself as a substitute for air 
in the inner tubes of motor tyres. The name 
by which this material is known is ‘‘Resileon,” 
than which it would have been difticult to find 
a more descriptive title. An extended run with 
Mr George Neill, who is carrying out the ex- 
periments on a car the tyres of which are filled 
with this compound, served to confirm the 
excellent impression made on my mind by a 
careful examination of the raw material. Re- 
sileon, a soft, rubber-like substance, produced 
by boiling down the sinewy portions of animals, 
has the advantage over some other tyre fillings 
of being quite impervious to extremes either 
of heat or cold. As regards its behaviour when 
subjected to heat, I made the experiment of 
putting a piece of Resileon into the heart of a 
bright fire, and was more than surprised to find, 
on extracting it, that the surface alone was 
slizhtly charred, and that there was not the 
least symptom of liquefaction. After such a 
test itis quite certain that no heat generated 
in atyre on the road would change the char- 
acter of the filling, so that thsre could be no 
“ flatting ’’ of the tread when the car was at rest 
after a long run. 


I looked closely at the car on which the trial 
run took place, and noted that the springs 
were by no means well adapted to absorb road 
shocks without assistance from some elastic 
medium onthe rim. Yor this reason I antici- 
pated a somewhat bumpy journey over the 
villainous roads I had selected for the test, I 
was, however, agreeably surprised by the smooth 
running of the car, there being no more vibra- 
tion than would have been experienced had the 
tubes been pumped with air to 80 lb. pressure. 
Hspecially was absence of shock noticeable 
where the surface of the road was pitted with 
large holes, for at such spots the rebouad of the 
springs was less pronounced than it usually is 
with air-filled tubes. On thescore of economy 
in covers, Resileon seems as if it would be a 
boon. The covers on the trial car—a heavy 
machine—-had all run over 6,000 miles, and 
showed extraordinarily slight signs of wear, 
scarcely a stud being missing from the leather 
treadsofthe back wheels, Unless I am much 
mistaken, Resileon will become extremely 
popular. —Globe, March 31, 


THE COST OF AMAZON RUBBER. 


No question in connection with crude rubber 
is of more commanding interest today than the 
probable eftect of a large production from plan- 
tations upon ultimate prices of staple rubber 
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grades. Five years ago such a question would 
not have had respectful attention outside the 
then narrow circle of rubber planters, The 
rapid increase in the output of rubber planta- 
tions of late, however, has made amarked im- 
pression even in Stock Exchange circles in 
London, in which city the leading financial 
journals give relatively as much attention to 
rubber as to railway or mining interests, 


It may be said, of course, that rubber plant- 
ing commands so much attention because it is 
the newest marked success with which investing 
interests have been concerned. But it has been 
proved that rubber can be produced under cul- 
tivation with as much certainty as wheat or 
cotton, and the fact that the forest product in 
recent years has been sold tv factories at as 
much as 3,000dol. per ton, while steel has been 
produced at not above 3.30dol. for the same 
weight, has rendered most alluring the possi- 
bility of cheapening the cost of production of 
rabber without wholly upsetting the long main- 
tained price levels. In fact, it has been pos- 
sible to draw a most spectacular picture of the 
near future of rubber planting profits. 


But just as a thousand or so tons of cultivated 
rubber began to be produced, along with, say, 
70,000 tons a year of the forest product, an un- 
exampled drop in prices occurred, and investors 
in plantations naturally have been disturbed. 
The exact cause of the drop remains yet to be 
understood ; up to date nobody seems to be able 
fully to understand what sent rubber up or 
down, or ‘‘ where prices are made.” At every 
meeting ofa planters’ association in Ceylon it is 
gravely stated that the lower prices today are 
due to something having happened in America. 


But that is because the planters in Ceylon are 
British. Ten years ago, or five years ago, 
whenever crude rubber prices went up, London 
and Liverpool dealers told their customers it 
was because something had happened ‘‘ in Ame- 
rica.” But all the while every American who 
cared a snap of his fingers about the situation 
blamed everything upon England or some other 
country, and at this moment the same thing is 
true—in every market it is said that rubber has 
gone up or down because of conditions some- 
where else, And there you are. 


The United States has not cease to buy 
rubber. Look at these figures, showing the 
government statement of the quantity and value 
of rubber—total and average per pound 
—imported into the United States during 
ten calendar years past :— 


Year. Pounds. Value. Per Pound, 
1898 44,236,070 $25,937,108 56 cents 
1899 54,408,495 34,219,019 63-4, 
1900 49,337,183 28,577,789 58 ,, 
1901 55,152,810 28,120,218 51. ,, 
1902 50,851,257 25, 158,591 49 4; 
1903 55,744, 120 35, 152,642 63, 
1904 61,889,758 43,734,297 TPS 
1905 64,147,701 48,517,906 160Ge 
1906 ° 67,907,251 ~ 53,391,137 79 ,. 
1907 68, 625, 647 49,797,437 73 


9 
New York is not, like some other rubber 

markets, an international clearing house for 

rubber ; for the most part whatever supplies 
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come into this port go promptly into the hands 
of home manufacturers. The recent decline in 
prices does not, therefore, depend alone upon con- 
ditions on this side the Atlantic any more than 
upon conditions on the other side, or in regions 
less discussed in this connection, It will be seen 
from the same table that prices have fluctuated. 
without regard to the volume of rubber imports 
(practically the volume of rubber consumption) 
into the United States. 


But this article is not intended as an apology 
for, or a defence of, New York, and still less as 
an explanation of the influences which cause 
rubber to sell now higher and now lower. The 
immediate pressing question in Ceylon and 
other planting regions is: At what point of de- 
cline will the Amazon regions cease to export 
rubber, and thereby leavethe prospective plant- 
ing interest in command ofthe field ? 


Our opinion is that the Amazon river will 
carry rubber to market for very many years after 
every rubber plauter now alive has been ga- 
thered to his fathers. Nobody knows what it 
costs to produce Hevea rubber in South America 
unless it be an exceptional owner of a seringal 
here and there who troubles himself to keep 
books. And the Brazilian who admits to him- 
self that the sun rises or sets outside his country 
or that good rubber can be produced elsewhere, 
is no patriot! Do not the cotton planters of the 
United States rest under the same delusion 
regarding their own special product? What. is 
the use, they would say, of considering the 
possibility of competition, and planning how to 
meet it? 


There are rubber manufacturers in the United 
States today who remember when fine ‘‘Para” 
cost them only 25 cents [a shilling] a pound, 
and there never was any scarcity of raw material. 
Of course, with the growth cf demand prices 
went up, which was natural, and the consumer 
did not complain. But itis impossible to fix a 
limit of price below which the Brazilians and 
their neighbours will not produce rubber. What- 
ever was true at an earlier date, most of the 
seringueiros of today have got to produce rubber, 
or starve. Their country as yet affords no other 
export staple—no other means of subsistence. 
The Ceylon planters whose enterprise fails can 
go “home,” cr somewhere else. But the Ama- 
zon rubber gatherer must gather rubber or 
die, and if the high prices of recent years 
which have amazed him and led him into extra- 
vagances and to feel that Amazonia had ‘the 
world in a sling ” should disappear perinanently, 
he would still gather rubber and manage to sus- 
tain life on the proceeds. 


This is not written to discourage the rubber 
planter. The world will continue to use rubber 
more and more. The world asa whole is only 
on the threshold of using rubber as a general 

roposition. But it is idle as yet for a few book- 
Eee to try to figure out what forest rubber 
‘‘costs ”_—whether on the Amazon or on the 
Congo—and at what minimum of cost it will 
cease to be marketed. There are as shrewd busi- 
ness men on the Amazon as elsewhere, only they 
have not yet been forced to apply system to their 
accounting. When they are, the European 
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shareholders in companies in the Far East must 
see to it that their directors are not worsted in 
the competition. Have we not seen millions of 
European capital invested in exploiting forest 
rubber in South America, and almost invariably 
ataloss? But the rubber output of the Amazon 
has gone on increasing year after year, and it is 
incredible that the people who have produced 
this great volume of exports have done so at a 
steady loss. So far the Brazilians as business 
men have not sufiered by comparison with any 
competitors. 


The real question is not, ‘‘ At what low figures 
will Brazil stop producing rubber ?” but ‘* How 
cheaply can anybody else supply equally good 
rubber ?”—India Rubber World, Apecil 1. 


MACHINERY IN AGRICULTURE. 


The story of the development of the manu- 
facture of agricultural machinery and imple- 
ments during the last fifty years, and its effect 
upon agricultural conditions is one which might 
properly require volumes for its telling. Ina 
brief but interesting article in the Pacific Fruit 
World the Assistant Professor of Farm Mechan- 
ics at the Colorado Agricultural College (W J 
Hummel) outlicres what has been effected by the 
inventor to theadvantage of the agriculturist. 
He shows how the occupation of agriculture has 
been lifted from a round of drudgery to one full 
of rich possibilities that call into constant re- 
quisition both intelligence and reason, pointing 
out that, whilst a century ago agricultural 
machinery was almost as primitive as it was a 
thousand years ago, now we have steam ploughs, 
combined harvesters and thrashers, auto- 
mowers, etc., and adding that, although they 
have only comparatively recently come into use, 
‘“‘they are changing all our national life, com- 
mercial and industrial, in addition to their 
direct effectupon the farmer.” All the great 
crops are now planted, and all except cotton are 
gathered, by machinery; ploughing is done by 
steam or motor; fertilisers may be spread, ard 
seeds planted, from grain and grass to mealies 
and beans, by machinery; the potato planter 
picks up potatoes, cut them into the desired 
number of parts, separates the eyes, and plants 
the pctatoes at desired distances apart, then 
covering and fertilising them and marking off 
the next row; there are many kinds of machines 
for harvesting crops, and mealies may even be 
shocked, husked and thrashed by machinery 
and the stalks made available for fodder, whilst 
a steam sheller will shell at the rate of one 
bushel per minute, taking only a hundredth 
part of the time needed for the work by hand. 
Then there are machines for doing the lesser 
work of the farm, such as cream separators, in- 
cubators, spraying machines, shearing machines, 
and even milking machines; and by means of 
water power many farmers now generate electri- 
city for their own use, using the current not 
only for lighting but also for motive purposes, 
For practically every agricultural purpose there 
is a labour-saving machine. ‘‘Farming of the 
future is Hectined to be a very different thing 
from that of the past.’—Nalal Agricuttyrat 
Journal, for Feb. 


and Magazine of the Ceylon Agricultural Society. 


PADDY CULTIVATION. 


Sir,—The growing of leguminous plants, as 
universally admitted, is a very profitable way 
of bringing up plant food from the sub-soil, as 
it saves the cost of manures. Taking, for in- 
stance, paddy, which is the most important wet 
crop grown in this Province, we would require 
per each acre of land about 40 lb. of nitrogen, 
30 lb. of potash, and 20 lb. of phosphate in the 
requirements of one crop. For the summer 
crop of paddy horse gram and the Bengal gram 
are good leguminous catch-crops ; and for rain- 
crop cow-gram and dhal (éogari) are appro- 
priate. During the intervals of rest for paddy, 
from June to November or November to June, 
these leguminous crops can be grown, and 
after the crop is removed or ploughed up 
(the latter is better if it is done during the 
flowering of the crop) the soil may be kept 
open by repeated ploughings to encourage the 
decay of organic matter and soil-nitrification. 
I believe if this process of cultivation of paddy 
is adopted everywhere under similar conditions, 
it’ will be found to effect a great saving in 
the cost of manure, which according to Dr. 
Lehman’s latest analysis of artificial manures 
on the market would amount to not less than 
R12 per acre for one crop of paddy alone, while 
the labour of growing catch crops would be 
not more than R5 per acre, thus showing a 
clear saving of at least R7 per acre. Wherever 
cattle-manure is available, it may be made 
use of as a supplemental supply, and will well 
repay by a larger outturn of paddy. 


Mysore. 
—M, Mail, April 21, 


PROGRESS IN THE NORTH-CENTRAL 


PROVINCE. 


Annradhapura, April 2nd. 

During the past six years of my residence 
here, I have noticed many signs of progress. 
The town is extending in all directions and 
desirable lots close to town, snitable for build- 
ing purposes, realise large sums. Buildings have 
been erected, spacious and comfortable for 
officials, showing that Government is convinced 
that the future of the provincial capital is 
assured. But still there is a great want of 
attraction for familied people to settle here: 
There are no good schools and many of the 
amenities and conveniences of life are wanting. 
Paddy growing is extending and is hkely to 
extend more and more in the near future. The 
Government Agent’s Administration Keport for 
1907 may be depended on to give authentic 
details. At Maha Illupallama garden, cacao, 
rubber and coconuts are being tried, as cotton 
does not promise to bring big results. Cotton 
cultivation cannot be said to bave as yet ‘‘caught 
on” in the N.-C.P. The land at Maha Illu- 
pallama is said to have yielded good cotton 
crops at first, as might be expected from soils 
that have remained uncultivated for centuries. 
But, unless manured liberally, the cultivation 
is said soon to deteriorate, The villagers in 
~ the neighbourhood of the Experimental Garden 
« have been cultivating cotton and sending it 


~~ 
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there to be ginned, but the majority of the 
villagers are fighting shy of this product. As 
regards cattle rearing and palm and fruit culti- 
vation, from what I can off-hand state, I fear 
there is not much progress as yet to chronicle. 
Under Kalawewa the coconut flourishes and 
the Moors, who lately purchased Mr. Godage’s 
land there, are realising ample returns, Near 
Anuradhapura coconut returns are poor.—Cor, 


TRAVANCORE AND CEYLON 
COCONUT DISEASES. 


Mr. Petch sends a cautions though instructive 
letter on questions started by our correspond- 
ent “B.” It is evident that we must have 
more light as to the development of the trouble 
over the way. All the news we have got of 
late as to fungus troubles on local plantations 
is very reassuring; any risks are from neglected 
Native Gardens, and there itis here Inspectors 
should go actively to work at once. 


Peradeniya, April 25th. 
Six,—In reply to ‘‘B’s” queries, (see page 491) 
I have not yet seen Mr. Butler’s Report* and, 
therefore, cannot express any definite opinion 
as to the identity or otherwise of the Travancore 
and Ceylon coconut diseases. 


The Ceylon Thielavionsis is Thielaviopsis 
ethaceticus : and, according to the fourteenth 
line of ‘ B’s” quotation, 16 is not the same as 
the Thielaviopsis which Dr. Butler found abund- 
ant in Travancore, 


The parasitism of Thielaviopsis ethaceticus on 
sugarcane is upheld by Howard (West Indies), 
Went (Java), Massee, Prillieux, and Delacroix. 
Dr. Butler appears to doubt its parasitism on 
sugarcane in India (‘Fungus diseases of 
sugarcane in Bengal,” July 1906), but he has 
described as a Spheronema what is evidently 
a stage oi Th. ethaceticus. As he found this 
supposed Spheronema on 61 out of 72 cases 
of sugarcane disease, Indian experience of 7h. 
ethaceticus agrees with that in other countries. 


But even if the palm Thielaviopsis of Travan- 
core were identical with our Ceylon species, it 
does not follow that it would be equally des- 
tructive in both countries. There are several 
instances which illustrate this. Gray Blight, 
for example, is common on tea and coconuts 
in Ceylon and _ its effect is negligible; but in 
Java and the West Indies itis regarded as the 
cause of serious disease. Conversely, Hemileia 
vastatrin presumably wiped out Ceylon coffee; 
but this fungus is found in almost all coftee- 
sewing countries—Mysore, Travancore, China, 

ava, Sumatra, Malacca, Singapore, the 
Philippines, Samoa, Fiji, Mauritius, Mada- 
gascar, Natal, and German Kast Africa. 

The spores of our Thielaviopsis may prove to 
be widely distributed through the palm-grow- 
ing districts, but this question, with many 
others, awaits investigation. 

i T, PETCH. 


——/ 


* We have supplied this want by sending a full 
copy of the Report to Mr, Petch—A. M. & J, F, 
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WATILE CULTIVATION. 


A planter who has experimented in a small 
way with the bark of ‘Acacia dealbata” 
(wattle), is of opinion that it would prove a 
profitable investment if taken upon on a large 
scale on waste land at a certain elevation not 
stitable for tea, rubber or camphor. Our 
correspondent is anxious to know ‘‘ what His 
Excellency, fresh from Natal, thinks of the 
Wattle industry there, and the prospect here ? 
The Governor has no doubt an opinion on the 
matter.”—One thing is certain: that as the 
jungle barks, on which local leather tanners at 
present depend, gets scarcer and dearer, there 
may be a profitable demand for the bark of 
our wattles ? 


COCONUT CULTIVATION AND SALT. 


April 24th. 

Dear Sir,—To me, who has agitated off 
and on for the past 27 years for the issue of 
salt at special rates for agricultural purposes 
generally and more especially for coconut 
cultivation, the extracts Mr Petch has placed 
at your disposal from the ‘‘Philippine Journal 
of Agriculture,” and which you have published 
in your issue of the 22nd instant,(see page 491) 
are rather disquieting. 


An ounce of practice is worth more than tons 
of theory. By a strange coincidence I had a visit 
on that very day from Mr Tarte, the proprietor 
of very extensive coconut estates in Fiji, he 
told me. We were discussing coconut cultiva- 
tion, and he told me casually that he had a field 
of coconuts on which the fronds of the trees 
were yellowing. Heapplied salt to these trees 
with very beneficial results. The soil of Fiji, 
as well as of all the Islands in the South 
Seas, isvolcanic and is deficient in lime, but 
it cannot be deficient in salt, swept as it is by 
salt-laden winds and periodic cyclones. Yet 
an application of salt was beneficial to 
coconut trees. It may be, as you say, that 
the deficiency of lime in Ceylon soils accounts 
for the beneficial results which followed the 
application of salt to coconut estates in Jaffna. 
On the estate I am writing from, I applied 
lime and kainit, which contains 25 per cent of 
common salt, to backward fields of coconuts, 
which never responded to ploughing and 
manuring before, and the soil of which 
I had had analysed specially by Mr. Bamber. 
The most encouraging results followed. 
When the gentleman (1 forget his name) 
who was interested in steam-diggers, was walk- 
ing round this estate with me, and passed 
through one of these fields of coconuts, just 
being tilled, he saw the trees and said he had 
no idea that cultivated coconut trees could be 
so bad. The trees now have a full head of dark- 
coloured fronds and are bearing heavily. I have 
repeatedly applied lime and kainit to trees 
whose fronds were yellowing, with invariable 
good results, With my practical experience 
detailed above, I must record a most emphatic 
dissent from the theoretical dictum that ‘‘ Upon 
* coconut soils that are light and permeable, 
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common salt is positively injurious. Salt 
in solution will breakup and freely combine 
with lime, making equally soluble Chloride of 
Lime, which, of course, freely leach out in 
such a soil and carry down to unavailable 
depths these salts, invaluable as necessary 
bases to render assimilable most plant foods.” 
Practical experience will reveal that in “ light 
and permeable” soils, coconut roots and root- 
letsare in full possession of the soil (often in 
too full possession) and manurial substances 
can not be carried down past these roots and 
rootlets to ‘‘unavailable depths.” 


‘*So injurious is the direct application of salt 
to the roots of most plants,” &c. The roots of 
the coconut tree do not come under the cate- 
gory of ‘‘ most plants,” as observation shows 


_ that they revelin the seashore and find their 


way into the sea. 


It being a matter of common knowledge that 
the natural home of the coconut tree is the salt- 
saturated seashore, one finds it hard to under- 
stand that in the inland career of the coconut 
industry andthe records of Agricultural Che- 
mistry ‘‘ both conclusively point to the fact that 
its presence (of salt) is an incident that 
in no way contributes to the health, vi- 
gour and fruitfulness of the tree.” Did not the 
analyses of Mr Cochran, and published in your 
columns, show that the husks of coconuts 
grown in Kurunegala gave more salt than the 
husks of nuts grown on the seashore? I inter- 
pret that asan ‘‘incident” that points con- 
clusively to the opposite of what is asserted. 


‘‘The salt water from the sea has no influence 


‘on the trees in its vicinity, as amounts of 


Chlorine so smallin quantity as to be negli- 
gible, were found to be present even at the bases 
of coconut trees which were actually growing in 
the beach.” The analyses of Mons. Lepine as 
given in the ‘‘ Manual of Chemical Analyses ” 
show that all the products of the coconut tree 
draw annually from an acre of soil 53-78 lb. of 
Chloride of Sodium. 


To sum up, practical experience is opposed 
to the dictum of science that ‘tupon coconut soils 
that are light and permeable common salt is 
positively injurious ” or ‘‘ that salt in solution 
will break up and freely combine with lime, 
making equally soluble Chloride of Lime, which, 
of course, freely leach out in seed and soil and 
carry down to unavailable depths these salts, &c.” 
I have applied lime in combination with potash 
and salt (kainit) and the chlorides ‘‘invaluable 
as necessary bases to render assimilable most 
plant foods” were not carried to ‘‘ unavailable 
depths,” but were taken up by the roots which 
were in full possession of the soil and yielded 
most encouraging results both in the healthy 
appearance of the trees and in big crops. 


I heartily endorse your suggestion that the 
Low Country Products Association. should 
apply for the issue of salt for experimental 
application on several coconut estates with 
varying conditions as regards soil, situation, 
lie, rainfall, &c. It is to be hoped that this 
application will meet with more encouraging 
results than was the application to be repre- 
sented on the Labour Commission,—Truly eo 
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A COTTON GROWING INDUSTRY FOR 
CEYLON: 


WHAT WAS EXPECTED 50 YEARS AGO, 


It is very encouraging to find that hard-headed 
men of business, who have looked into the ques- 
tion, consider there is a good prospect of Ceylor 
developing in the near future a very considerable 
cotton-growing industry. When a Manchester 
house, through its Colombo branch, contemplate 
the erection of a Cotton ginning Factory in 
Colombo (including a 24 horse-power engine and 
6 gins to begin with), it is evident that there 
must be a full expectation of an appreciable 
local crop of cotton tocope with. Reliable re- 
ports, indeed, indicate that the planting of 
cotton is extending, no doubt, in native gardens; 
for, after all, in Ceylon as throughout the cotton 
districts of India, the cultivation is one specially 
suited to the natives, both the owners of, and 
labourers on, the fields, In past centuries, 
Ceylon —in the Hast and North especially—grew 
a notable quantity of cotton to supply the local 
spinners and weavers, and ‘‘ Batticaloa cotton 
goods ’—towellings and such like—were known 
and appreciated even by householders in 
Colombo up to quite a recent date. Well, 
even now, there are quite a number of “looms” 
for cotton worked in both the Eastern and 
Northern Provinces—perhaps, 600 looms in the 
former and 400in the latter—and there are a 
few in the Southern and North-Western Pro- 
vinces. To keep these working, there must, of 
course, be a certain quantity of the raw product 
harvested; but it is, probably, of an inferior 
quality, except so far as good seed may have 
been distributed and been utilised. Cotton 
Cultivation is peculiarly adapted in Ceylon to 
the Tamil districts, and it would be strange if the 
Tamil people here could not sueceed, when 
once they turn their attention to it, with an in- 
dustry which prevails so largely in the Tamil 
districts of Southern India, Cotton has been 
grown on the black soil of Tinnevelly for more 
than a thousand years uninterruptedly. No 
doubt, the cotton growing experiment in the 
North-Central Province under the direction of 
Dr. Willis, and to which Mr. Mee was attached 
(until he was transferred to the Gangaruwa 
Experimental Station) must have proved an 
excellent object-lesson and encouraged cotton- 
growing among the people of the district, if not 
of the province. 


But we are not to-day to enter further on the 
consideration of the present state of the in- 
dustry; but rather to draw attention to some 
curious intormation on the subject which has 
come into our hands and which is probably 
quite unknown to the present generation, 
Amorg early writers was the well-known 
Ceylonese naturalist, Dr. Kelaart, who pub- 
lished ‘' Notes on the Cultivation of Cotten in 
Ceylon” so far back as 1854. This was followed 
in 1856 by some very practical ‘‘ Notes” pre- 
pared by Mr. J. A. Caley, a thoughtful member 
of the Public Works Department, stationed at 
Peradeniya, He gathered his information from 
a Tinnevelly authority of prolonged experience, 
and without entering into details, we may men- 
tion that the yields of clean cotton per acre 
he gave varied from 100 to 150 lb., but there 
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was 75 per cent of seed to 25 of cotton. Later 
on, in 1809, Mr. Caley amplified his information 
into a ‘‘ Report” which he had published ia 
Manchester with some thirteen pages of letter- 
press and two elaborate appendices—one, a 
sketch map of ‘‘the cotton-producing districts 
of Ceylon” which simply showed ‘‘Coffee” as 
appertaining to the South-West quarter of the 
island; while ‘‘Cotton” -(in large letters) is 
printed from Jaffna to Arugam Bay, and has 
indeed allotted to it more than three-fourths of 
the area of the island! Mr. Caley drew a 
number of dotted lines from the interior con- 
verging on a series of sea-ports to show how 
the cotton produce of these respective districts 
could be conveyed tothe coast for shipment. 
In the way Trincomalee, Batticaloa, Arugam 
Bay, and Hambantota were in the Hast and 
South to represent considerable cotton-growing 
areas; while on the West and North, Chilaw, 
Puttalam, Mannar and two ports on the Jaffna 
Peninsula were similarly favoured. In addition 
to this sketch-map, Mr. Caley provided a very 
elaborate table, in map form, ‘‘showing the 
cotton-growing districts in the island of 
Ceylon”; and here the Western and Central 
Provinces are tabulated as well as the Northern, 
Eastern, Southern and North-Western Pro- 
vinees. 


COTTON GROWING IN CEYLON: 


FIFTY YEARS AGO AND NOw. 


The headings to Mr, Caley’s table, showing the 
cotton-growing districts in Ceylon, will indicate 
the elaborate nature of his enquiry and report, 
ihe columns represent first the principal native 
districts where cotton is grown, the divisions of 
the said districts, then the principal places 
(villages) where the cultivation is situated, and 
next the principal places where the cotton is 
spun or woven. We have also columnsfor ‘‘prob- 
able quantity grown,” ‘process of cultivation,”’ 
‘‘time it takes to maturity,” ‘‘description of 
soil best suited fer cotton, black or red,” ‘‘ kind 
of insects that destroy the crop,” “ probable 
value per pound with seeds init” with ‘‘ value 
when the seeds have been extracted,” and, 
finally, a column for ‘‘ remarks.” We submit 
that on the same basis and with the precedent 
herewith afforded, the several Government and 
Assistant Government Agents concerned might 
well institute an enquiry through their head- 
men at the present time, and report how 
far the cultivation has boen maintained, ex- 
tended or abandoned. Hyen in regard to 
the native districts selected by Mr. Caley, 
it is not to be supposed that he was able 
to collect much information in some cases. 
There are a number of blanks in the columns ; 
but, on the whole, a large amount of interest- 
ing information is brought together, and_ the 
Directors of the Agricultural Society might, 
in connection with a present-day Inquiry, 
republish with advantage the table and 
report of 1856. Curiously enough, the Central 
Province (which then included Uva and part 
of the present North-Central Province) figures 
as largely as any in respect of district and vil- 
lage returns, but chiefly with reference to by- 
gone cultivation necessary to secure clothing for 
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the people, before Manchester goods supplied 
Kandy and the many bazaars inthe towns and 
villages wnich, with the era of ruads, sprung up 
throughout the Kandyan territory. A long list 
of villages is given.in Upper Dumbara, in the 
Hewahoetas, Walapane, Matale and Badulla, 
where cotton was grown, spun and woven up to 
the ‘' fifties ” and crops up to 150 to 200 lb. per 
acre gathered; but ‘‘climate too uncertain ” 
for cotton is Mr. Caley’s remark opposite 
certain divisions; while, on the other hand, 
he remarks of Lower Hewahota, that it is 
“very favourable to cotton cultivation in 
the lower part of the district which is 
close to Kandy.” Several of the Revenue 
Officers of the day make returns and remarks :— 
The Government Agent, Mr, E, Rawdon Power, 
who reports that cotton seed is in much request 
for the feeding of cattle imported in large 
numbers from India; Mr. F. Layard; Mr. R. 
Temple who reports Gonagamuwa (in the 
Nuwara Hliya district) as the centre of exten- 
sive cotton cultivation, spinning and weaving 
‘by the Badde people” before European cotton 
goods came into the country; and Mr. John 
Bailey has the same report to make from 
Badulla. Mr.C. P. Layard reports the cotton 
crop of the Western Province as probably under 
30,000 lb., but reports both spinning and 
weaving as universally neglected, except so far 
as spinning for fishermen’s nets and lines. Mr. 
H. Mooyaart gives an interesting report for 
the Kolonna Korale of Sabaragamuwa where 
the cotton grown is sold to the Chalias of 
Matara who come to the villages and barter; 
but ‘tthe time and trouble required to watch 
the cotton chenas in a country beset with 
elephants” and the want of a good market had 
greatly discouraged cultivation. Mr. O’Grady 
thinks 9001b. clean cotton will cover the crop 
of the Southern Province, chiefly from the 
Magam and Giruwa Pattus. For the North- 
Western, there are reports from Mr. Staples 
and Mr. O’Grady; but the cultivation was 
limited, about 900 lb. for Puttalam and Kal- 
pitiya ; while Chilaw still had its manufacture 
of table-clothes, towels, &ec. In the Kurune- 
gala district, a limited quantity was grown 
and locally spun. Now we come to the two 
chief areas of cultivation—the Eastern and 
Northern Provinces. For the former, we are 
told ‘‘ cotton is grown in all the Pattus,” but 
not in sufficient quantity to meet the local 
demand for spinning and weaving ! The Moor- 
men were among the cultivators and their 
families did all the work of manufacture. 
The headman estimated the crop at about 
73,000 lb., sold at ?d per lb. with seeds 
in cotton or 3d per lb. for the clean cotton. 
Finally, we have the Northern Province, in 
nearly. every district of which some cotton was 
shown to be grown, but chiefly in the Jaffna, 
Mannar and Islands divisions. The crop for 
1855 in the Jaffna districts was 23,272 |b.; 
Mannar 4,405 lb.; and 888 weavers were re- 
ported in the former and 140 in the latter 
districts. Nearly £2,000 worth of strong cloth 
was exported and still more sent inland. 
Nevertheless, Mr. Dyke did not consider the 
industry as important and he mentions that 
many experiments made by the coconut planters 
with imported seed, got through Government. 


were unattended with a success that would 
warrant extended cultivation. This, however, 
simply shows that cotton-growing is not for 
Europeans, but for natives, and after the sys- 
tem adopted in Tinuevelly, if possible in Ceylon. 

The late Mr. A. M. Ferguson took a special 
interes} in the question of reviving and ex- 
tending a cotton growing industry in North 
and North-Central Ceylon. He had lived in 
the Jaffna Peninsula for several years when 
in the service of Government and had travelled 
thence by different routes to and from 
Colombo, lt is of special interest, therefore, 
to refer to his pencilled annotations on Mr. 
Caley’s report. For instance, he suggests ex- 
periments in growing cotton under tanks and 
thinks a doubled crop might be the result, 
giving 300 1b. per acre of clean cotton, with 
seed in proportion, valuable as cattle food, oil 
and manure; and in this way irrigation should 
prove profitable. He considered that in many 
parts where tanks were restored, the growth 
of grain and cotton could becombined. Culti- 
vation with irrigation might not only double 
the crop and improve the quality, but enable 
the best season to be chosen for avoiding rain 
and insect enemies. He considered ‘‘ Bourbon 
Cotton Seed” as the best to experiment with 
generally in Ceylon, though Sea Island might 
suit certain favoured localities. Mr. Caley was 
sanguine enough to say that ‘‘ more than 
three-quarvers of the whole island of Ceylon 
are naturally adapted for the growth of 
cotton.” He meant specially as regards 
the comparatively dry climate of the North 
and Hast; but he had to confess that the soil 
in many parts was inferior, although he had 
found between Nalanda and Dambulla and in 
the country around Minneriya and Polonna- 
ruwa, and on towards Trincomalee, large 
areas quite oqual to the ‘black cotton 
soil’ of India, and accompanied locally by 
beds of kankur. On this Mr. A. M. Ferguson 
remarks that ‘‘there is abundance of black 
soil on the north-west coast about Puttalam ”; 
while much of the soil in the North-Central 
Province is most excellent. The suggestion 
was then made that Tinnevelly cotton eulti- 
vators might be tempted to come over to 
Ceylon if land were placed at their disposal 
on specially liberal terms. There is no evid- 
ence that such an_ offer has ever been 
made or even an enquiry sent to the 
Madras Government on the subject. In 
the year of the Great Madras Famine—1877 
—the Indian authorities would have most 
gladly supported any scheme for settling some 
of the surplus population in North-Central 
Ceylon. When the Mannar railway 1s finished 
and a Steam Ferry established, migration on 
a large scale will be comparatively easy; but 
experiments in cotton-growing at different 
points should be made well in advance, so that 
the results may guide the initiation of a Native 
Industry on a considerable scale. — 


: Colombo, April 2nd. 
Dear Srzx,—Your editorial references to an 
account of cotton-growing in Ceylon 50 years 
ago, are particularly interesting just at this 
time, when cotton is once more to the front. It 
is curious how a subject periodically comes into 
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prominence, and in the intervals drops into in- 
significance. J recollect the persistent efforts 
made to encourage cotton-growing by Sir Wil- 
liam Mitchell and others about the time the 
Spinning and Weaving Mills were started. As 
you will see from the progress report for Janu- 
ary-February, reproduced in the Tropical Agri- 
eutturist and Agricultural Magazine for March, 
about 1,000 lb. of cotton seed were lately distri- 
buted by this Society. From letters I have re- 
ceived, I find that many people are growing 
cotton in: order to see how it will turn out 
in their districts. Some, unfortunately, are not 

rowing it under the most favourable conditions. 
n the right districts, and planted at the pro- 
per season, it should do very well. Mr. Caley’s 
report, to which you refer—and which I should 
like to get at—is valuable as indicating the 
places where cotton was actually growing (pre- 
sumably well) in hisday. Inthe course of this 
year, I expect to receive some useful reports 
on the results of cultivation in different parts 
of the Island—particularly in one district 
where a large area has been planted.—Yours 


truly, 
C. DRIEBERG. 


Sth April. 


Dear Sir,—With reference to recent articles 
in the Observer, it would be interesting to learn 
from Dr. Willis and his Staff, who have been 
paying attention to the subject, as also from 
Cotton Experts in Colombo, how far the fol- 


lowing remarks are in their opinion correct, 


for the present day. I have come across them 
in an old Indian Journal (say 18 years old) ; 
but I should think they were copied from some 
local authority:—Cotton is grown and Is grow- 
ing in the island today of a fineness and length 
of staple unknown in India, and, whilst Indian 
mil!s find it difficult, even with the admixture 
of Kegyptian cotton, to spin yarn as fine as 30s, 
the cotton grownin Ceylon can, according to 
experts, be spun to 40s., 50s, and 60s. It is sin- 
cerely to be hoped that the Government wall 
do their utmost to encourage cotton cultivation 
amongst the natives. The restoration of all the 
tanks ever built ina barbarous age would not 
confer cu the natives of the island half the 
benefit which they could derive from a steady 
encouragement by the Government of such a 
cultivation as cotton throughout the island. 
There is no reason whatever why every villager’s 
hut throughout the length of the land, except 
perhaps those in the western and some parts of 
the contral and southern provinces should not 
be surrounded by a number of cotton trees, 
yielding him, as they would do, a welcome addi- 
tion to his scanty means of subsistence. From 
every part of Ceylon—from Jaffna, from Matale, 
from Batticaloa—the samples and small parcels 
sent for purchase exhibit a fineness and length 
of staple quite unlooked for. The subject is one 
of such wide reaching interest to the inhabitants 
of this colony and has so many sides to it that 
a comprehensive view of all it means to the 
rural and town population of Ceylon is not 
possible within the limits of a brief newspaper 
article, but great as arethe benefits which the 
establishment of a permanent industry in our 
midst such as this would be to the population 
of Colombo and its vicinity in the material 


509 


wealth thereby diffused and in the gradual in- 
culcation of habits of industry which stead 
daily labour invariably produces, they are all 
eclipsed by the beneficent effects which the 
general introduction of cotton growing as a 
“cottage cultivation” would Have on the 
Perey eeucken inhabitants of the interior,— 


am, yours truly, 
PROGRESS, 


COTTON-GROWING AND IRRIGATION. 


With reference to our suggestion that cotton 
should be tried in land below some of our re- 
stored tanks in the North, we have the following 
in regard to Egypt :— : 

In Upper Egypt the best results of irrigation 
are seen, and the production of cotton is 
steadily on the increase. In ten years the total 
preduahion has increased from about 24,000,000 

b. to over 90,000,000 lb, and the area of plant- 
ing is still on the increase. This vast inerease 
is mainly due to irrigation, and justifies the 
huge expenditure on the Assouan dam, The 
mouths preceding the Nile flood in summer are 
now without anxiety to the peasantry. The 
irrigation officers in this dry period are able 
to provide a supply of water at intervals— 
usually about fifteen days. The boon to agri- 
culture of all kinds is immense, and to cotton 
erowing especially. Apart from the question 
of moisture, the grower has many risks to run, 
the eftects of sudden changes of temperature 
being the most serious. Worms provide another 
enemy that has to be ceaselessly watched. 
The moths they. produce necessitate cleansing 
and pruning, otherwise serious damage is done 
to the plants. The ginning factories arenow 
well equipped for dealing with the cotton when 
picked, and steam processes are in use. There 
are quite a number of these factories in 
the country, the principal being in Alexandria, 
where an important industry results from the 
handling and shipment of cotton. The cargoes 
of British vessels calling at this port are greatly 
helped by this trade, about one-half the entire 
production finding its way to Lancashire. Tht 
cotton seed hasalso growa to be an importane 
item inthe country’s industry. In one form 
or other it finds its way into margarine and 
cattle food; oil is extracted from it, and it is 
largely used in soap-making. 


‘““WHITE ANTS.’’ 


‘* Circulars and Agricultural Journal of the 
Royal Botanic Gardens, Ceylon,” Vol. [V., 
No. 10, March, 1908, consists of a treatise on 
white ants by Mr E E Green, Government 
Entom slogist, from which we quote as follows:—- 


It has been estimated that two-thirds of 
tho Island of Ceylon is undermined by white 
ants. The number of these insects is certainly 
quite incalculable ; but it is fortunate that their 
natural enemies are almost as numerous. The 
workers are preyed upon by true ants and many 
other insects; by spiders, lizards, and centipedes; 
by rats, mice, and palin squirrels, But it isthe 
adult winged insects that are especially victim- 
ized. It is probable that scarcely one per cent. 
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of the mature insects survive the dangers of the 
periodic flights. Theyrun the gauntlet of nearly 
every other animal. Birds, bats, squirrels, 
rats, toads, and lizards all flock to the teast. 
Dogs and cats eat the winged ants with avidity. 
Even man himself does not disdain to partici- 
ate. The Tamil cooly looks upon a mess of 
tied termites as a great dainty; and |] have 
several European acquaintances who consider 
that ‘‘termites on toast” form a dish worthy of 
more general inclusion in the menu. They 
are gaid to taste not unlike mushrooms, 


The destructive work cf the ‘t white ants” is 
too well known to need much description. 
They will find their way through the minutest 
crevice in the walls of a house and work their 
way to the roof, where (unless disturbed) 
they will gradually devour the veams and 
rafters till the whole roof may _ collapse. 
Grass floor matting is a favourite object of at- 
tack. Other species will invade the furniture, 
and, quite unobserved, will reduce the wood- 
work to a mere shell Scaffolding and posts 
in the open are speedily attacked; and dead 
or diseased trees are sooner or later invaded 
by these omnipresent pests. 


Though the mound-building species will sel- 
dom if ever attack healthy living tissues, their 
invasion of the dead branches may indirectly 
lead to further and constantly increasing de- 
eay, which eventually endangers the lite of 
the tree. 

REMEDIAL. 


Nothing short of extermination of the nests © 


will be of any permanent use. It is not always 
easy to trace an attacking party of white 
ants to its headquarters. But whenever white 
ants are discovered in a bungalow, a careful 
search around the premises shouldbe made. The 
nests may ke ata considerable distance from the 
building, communication being by subterranean 
passages. If no actual mounds can be found, any 
suspicious looking holes in the ground around 
the walls should be marked out for treatment. 


There are two possible ways of completely ex- 
terminating the insects in the nests, viz., (1) by 
the use of carbon bisulphide; and (2) by fumiga- 
tion with sulphur and arsenic. The former treat- 
ment consists of plugging one or more ofthe main 
operings of the nest with tow soaked in carbon 
bisulphide, after which all the holes are closed 
with clay. The liquid is highly volatile; and the 
resulting gas is rapidly fatal to all animal life, 
Moreover, being heavier than air,the vapour sinks 
down to the bottom of the nest, displacing the 
air in all the galleries and chambers, with fatal 
results to the occupants, This treatment was 
used in the Botanical Gardens, Peradeniya, with 
complete success, and it was hoped that a 

ractical remedy for this pest had been found, 
But the difficulty of obtaining the liquid in 
sufficient quantity, and its dangerously inflam- 
mable character, proved a bar to its general 
adoption. 


The Government Entomologist of Natal (Mr 
Claude Fuller) has since drawn my atten- 
tion to a simpler and equally efficacious 
process (employed with excellent results 
in South Africa), by which the fumes 
of sulphur’ and arsenic are driven into the 
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nests by means of a special apparatus patented 
under the name of the ‘‘ Universal ” Ant Exter- 
minator. [For description of this machine see 
T. A, & Mag. of C. A.S., page 335, April, 1908.] 


The trunks of growing trees—of various 
kinds—are often covered with galleries and 
screens of earth by white ants. When rubber 
stems are affected in this manner, the planter 
not unnaturally becomes alarmed for the safety 
of his trees. But if there are no dead patches or 
hollow knots, the termites -will dono damage. 
They merely clean off the dead outer bark, If 
necessary they may be prevented from ascending 
the trees by sprinkling a mixture of refuse petro- 
leumand water over the ground round the base of 
the tree. This plan is said to have been adopted 
with success in Java to keep white ants away 
from tea plants. The proporticn appears to be 
about 1 part of the oil to 20 of water. It must be 
wellshaken up and kept agitated, astheoiland 
water will not mix intimately. When white ants 
find their way through the floorof a bungalow, 
they may betemporarily driven away by pouring 
little crude carbolic acid into the holes; but 
they will reappear with certainty when the 
odour of the carbolic has evaporated, unless 
the headquarters of the colony has been des- 
troyed in the meantime. 


Many mixtures have been recommended to 
preserve timber from the attacks of termites. 
Arsenical paint is effective ; but in many cases 
paint is undesirable. A patent mixture sold 
under the ame of the *‘ Atlas Preservative” has 
a good reputation in Ceylon. 


Many woods seem to be self-protected against 
attack. They do not necessarily owe this 
immunity to their hardness. Lunumidella 
(Melia Dubia), forinstance, isan exceptionally 
soft wood; but the sound heartwood of this tree 
is seldom if ever touched by white ants, though 
they willeat out any portions of the white sap- 
wood that may have been included. 


The real secret of preserving timber of any 
kind from attack 1s to use only ripe, well-dried 
heartwood. Sapwood soon ferments and becomes 
permeated by the mycelium of various kinds of 
destructive fungi, and then becomes attractive 
to the insects. 


—_—_——_ 


FUNTUMIA ELASTICA FRUITING 
IN PERAK. 


Mr. A D Machado sends a parcel of seed of 
Funtumia elastica from trees growing on the 
Kamuning estate. This is the first occurrence 
we believe of this tree having fruited here. Has 
any one else fruited it? Mr Machado’s plants 
were sent as seed from the Government of the 
Congo Free State in March, 1905, and he says 
are flourishing trees and seem full of rubbers. 
Funtumia haslong been introduced here, but 
seems generally to grow slowly and to Lesubject 
to the attacks of the caterpillar of Caprinia 
Conchylatis as has been recorded before, One is 
glad to hear it is doing better in some parts of 
the peninsula. Curiously I find a plant of Funtu- 
mia Africana in the Gardens just fruiting also 
for the first time. 

H. N. Riv.ey. 


—Straits Agricultural Bulletin, for April, 
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FLOWERING TREES IN CEYLON. 


There is a fine floral display on many cf 
the big trees in and around the Victoria Park 
and in other parts of Colombo at the present 
time; although the rains in some cases 
have begun to dash the flowers to the 
ground. There is a young ironwood tree 
(Mesua ferrea: Na-gaha of the Sinhalese) 
in full flower, in the Victoria Garden, a 
most gorgeous sight, the large white flowers 
with orange centre, in contrast to the large 
round buds enclosed in pink calyces scat- 
tered all over the tree. Perhaps the prettiest 
sight is found in the Jacaranda mimosefolia 
with its light purple flowers. ‘(here is of this 
a small tree in Victoria Gardens, partially 
in flower; but a _ finer one (tha bloom 
nearly over) in the garden of Mr. R. Meaden 
near the Public Hall. Mr. P. D._ Siebel 
has also a specimen, the bloom of which is 
past. Some few weeks ago, we found a young 
tree of that famous Burma tree: Amherstia 
nobilis in flower in the Museum garden; but 
we suppose it is the only one in Colombo, 
Of the Cassia family quite a number are 
in flower: perhaps the mest attractive is 
Cassia nodosa, of which there are two 
fine specimens opposite each other, in 
Victoria Gardens, with flowers of entirely 
different colours :—one of nearly peach- 
blossom, and the other pink or almost 
red. A very fine specimen, too, is in flower 
opposite the portico of ‘Oanella Villa” 
and at the entrance to the same bungalow 
there is a grand specimen of Alstonia schola- 
vis just about to burst into bloom, long 
white pendulous flowers, and the timber 
of which long supplied the slates on which 
Hindu boys did their sums using pieces of 
charcoal to mark on the white wood. The finest 
trees we have ever seen were af Lucknow ; but 
the Colombo one is not far behind. Cassia 
Fistula* ‘‘Tadian Laburnum.” Of this chaste 

retty tree, with long drupes of laburnumlike 
Beets thace is asmall specimen in flower 
in the Gardens; but several nice trees_are in 
The Firs, Turret Road. 


Cassia Multijuga is just now in the height 
of its glory, the byght yellow of its hlown 
blossom contrasting ‘beautifully with its brown 
flowerstalks and its dark green leaves. A patch 
on any grass lawn on which the tree may be 
growing, covered with its bright yellow petals, 
is not unlike a gorgeous oriental carpet. 


Poinciana regia.—(Flamboyante) with its 
wealth of bright red flowersis at present one of 
the great sights of the city: passengers from 
Europe aresimply astonished at its exquisite 
richness and carry away large clusters of its 
flowers on board their steamers. Along Flower 
Road, Ward and Union Place, very fine trees 
are to be seen. 


The Pterocarpus indicus (Sinhalese Wal Ehela, 
or ‘Rifle Mess House treo” the Padouk of 


* ‘Cassia fistula was the mediwval pharmacists 
name for the pods, having been transferred 
to thom from somo variety of wild Cinnamon 


Bark, 
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Burmah—a most valuable bee flower tree) in all 
the show of its full bloom, diffuses a most deli- 
cious perfume and covering the ground around 
with its delicate little yellow petals. The 
Sinhalese have named this tree the Wal Ehela, 
simply on account of its yellow blossom, which 
only resembles that of the Ehelain colour but 
they belong to the same natural order. 


Lagerstroemin regina has a few specimens 
out ofits splendid purple flower, notably near 
the General Hospital. 


Another showy tree is Peltophorum ferru- 
gineum, also producing ascented golden yellow- 
blossom. 


A tree with an inconspicuous blossom which 
has a strong odour of bee-honey is ‘ Bulu” 
(Terminalia bcterica), 


Spathodia Campanulata and Eruthrina Indica 
add to the variety of large trees in flower. 


Can any one tell us if there is a specimen 
anywhere in Colombo of Saraca declinata 
described as a beautiful flowering tree, with 
flowers orange yellow in large masses on trunk 
and branch. 


IN PERADENIYA R. B. GARDENS. 


No period of the year can surpass April and 
May for the variety of flowers in saason in the 
lowcountry. Amongst conspicuous trees in 
flower just now at Peradeniya are the gorge- 
ous Flamboyant (Poinciana regia) of Madagas- 
car, the elegant Jacaranda mimosacfolia of 
Brazil, with dainty fern-like foliage and masses 
of purplish-blue flowers ; also Schizolobium ex- 
eelsum, a large deciduous tree from Tropical 
America which produces its immense sprays ot 
yellow blussom bofore the leaves. Ambherstia 
nobilis, the ‘‘ Queen of Flowering-trees,” is now 
almost past its glory for the season, but during 
the last three months its immense drooping 
panicles of orange and yellow Howers have 
enabled many a tourist to take away an im- 
pression of tropical flowers which can be ob- 
tained in Ceylon to an extent not surpassed if 
equalled elsewhere in the world. The flowers of 
the ‘‘Sapu” or Champac (Michelia ehampaca) 
and “‘Ilang-ilang” (Cananga odorata) scent 
the air at this season. It is from the 
latter that the exquisite perfume of that 
name is obtained. Contrasting with these 
are the beautiful red-flowered Temple-tree 
(Plumeria rubra) of Tropical America, the lovely 
pink-flowered Cassia nodosa, and the rare Oncoba 
spinosa of Arabia with its large scented single 
flowers (white with yellow centre) spangling 
amongst the foliage. Last but not least is the 
** Pride of India” (Lagerstroemia Flos-reginae), 
which might be called instead the Pride of 
the Hast.” Of this there are two varieties, one 
with mauve-colored flowers, and the other with 
bright pink blossoms; itis difficult to imagine 
anything more delicately showy than the latter. 
At this season of the year the Kadugannawa 
Pass used to be much adorned with these in 
flower, presenting an exceedingly interesting 
and pleasing sight to railway passengers, Of 
late, however, they have been getting fewer 
owing to clearings for rubber, &c. 
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PTEROCARPUS INDICUS. 


—— 


May 10th. 


Dear Sir,—If Plerocarpus Indicus, Willd, 
the Andaman redwood, Padouk of Burmah and 
the ‘* Mess House tree,” growing about the 
town of Colombo and blossoming freely this 
month and last, are one and the same, then 
we have a useful timber which is not recog- 
nised as such, but only as an ornamental and 
shade tree. Mr William Ferguson, in his list, 
refers tojthe trees at the old Mess House 
grounds in Slave Island as P. indicus, and he is 
probably right; but it is as well to have his find- 
ing verified by the Botanical experts of today. 


The tree, according to Dr. Watt, is valuable 
for two of its products, gum-kino and timber, 
He mentions that a log sent to London some 
years ago sold atthe rate of £17 10s. per ton 
or nearly R4 per cubic foot. Furniture made 
from Padouk was exhibited at the Paris Exhi- 
bition of 1878 and well reported on, while the 
timber attracted much attention at the ‘Colin- 
deries’ in 1886, where it was considered specially 
suitable for cabinet-work and carriage building. 


The tree grows very freely, and can be raised 
from branches as well as seed. 


The Forest Department might enquire about 
the present value of the wood (which, I see 
is advertised in ‘“ Hobbies” as suitable for 
carving and fret work), and, if good enough, 
plant up Padouk in suitable localities. The 
Director of our Forest Department, coming as 
he does from India, probably knows the tree. 
—Yours truly, . 


[Picrocarpus marsupium is the name Trimen 
gives to this red-wood tree, which gives good 
timber and the dark red gum resin, Kino.— 
A.M. & J. F.) 


GRAPE FRUIT AND ‘‘ POMELO.”’ 


Mr. Drieberg, to whom we lately referred Mr 
Donald Ferguson’s letter—see page 410, 
April number—says that the letter from the 
United States Department of Agriculture, 
Washington, aclvising the dispatch of the seed, 
spoke ot the fruitas ‘“‘pumelo” and not ‘‘pemerlo” 
which was a misprint that we much regret. 
The real name for the fruit is ‘‘ pampel- 
mouse” (French), while it is also known as 
‘‘Shaddock” after the name of a military 
officer who was instrumental in introducing 
it into India. The former name is derived 
from two French words ‘* Pomain”=apple 
and ‘‘melo,’’=melon. ‘‘Pumelo” is a corruption, 
but isthe name now by which the fruit is 
widely known. Some of the names by which 
Mr Ferguson says the fruit is called are not 
known at all. The only reason why itis called 
the “grape fruit” is that it grows on the stems 
in clusters. Dr Willis, we understand, is of 
opinion thatthe grape fruit is a distinct and 
improved variety of the native “Jambola. In- 
cidentally it might be mentioned that the 
chief value of the Pumelo lies in the 
arti-malarial properties of the juice of the 
fruit which is the reason for its extensive culti- 


vation in America, The trial consignment of 
seeds were put down in the Government Stock ~ 
Gardens and the seeds have germinated very 
satisfactorily, Mr Drieberg being very pleased 
with the growth for two months. The seeds 
were received in three lots in order that differ- 
ent modes of packing be tested and that the 
most successful one be reported. A peculiarity 
in connection with the citrus family may here be 
mentioned. It seems that on Mr. Francis 
Beven’s estate, Franklands, Veyangoda, there 
is growing a variety of the citrus which has 
baffled identification. The fruit is the cize of a 
large orange, and it has a smooth skin, but a 
very unpleasant taste. It isneither an _ orange, 
a lime, or any other known fruit of the citrus 
family. It will surprise us if it is not shown in 
Dr. Bonavia’s very elaborate two volumes (one 
wholly of illustrations) on the citrus and orange. 


SYNTHETIC RUBBER. 

In the course of the annual report of the 
Chemische Fabrik (vorm. E. Schering), Berlin, 
it is stated the manufacture of synthetic cam- 
phor is yielding satisfactory results,and although 
the price of natural camphor has declined con- 
siderably, yet by improved methods of produc- 
tion the company hopes to still make the in- 
dustry profitable. The capital of the company 
is to be increased from £35v,000 to £400,000 for 
the purpose of being able to deal*with the con- 
ditions arising from foreign Customs regulations 
and the operations of the English Patents Act. 
—Chemist and Druggist, April 25. 


STATE QUININE. 

Both the Ceylon and Indian Governments 
may learn a lesson from the following:— 

In Italy, the State sells quinine to the pea- 
sants in the malarious districts, and the profit 
is used to combat the malaria. Referring to 
the subject, Mr, Consul-General Neville-Rolfe 
(Cd. 3727-42) says that the methods employed 
in combating malaria are, first, the protection 
of the peasants from mosquitoes. This owing 
to their ignorance, and their untidy habits, is 
a difficult matter, as they will not take care 
of the wire gauze which is placed over their 
doors and windows, nor will they adopt the 
precaution of using veils and gloves when they 
are obliged to go out at night. The second 
means used in the contest, is the draining of — 
the land, and filling up the pools where the 
insects breed ; and the third method, which is 
very effectual, is what is called ‘‘bonificamento,” 
or improvement, which is aftected by retrench- 
ing the land, adding the silt of rivers when avail- 
able and thus causing itto absorb more mois- 
ture. Last year the State sold quinine to the 
peasants, of a value of £70,204, the net profit 
amounting to £18,515, 


MOSQUITOS AND MALARIA. 


West INDIAN EXPERIENCE, 


Mr. Herbert Bindley writes as follows to the 
Times from Barbados:—Any suggestion or 
discovery that helps towards the destruction of 
mosquitoes and other insect pests in their larva 


and Magazine of the Ceylon Agricultural Society. 


stage are of such great importance that I ven- 
ture to ask you to give me a small space in which 
to record some results which have been attained 
in the West Indies, It has long been known 
that Barbados is the only West Indian island 
that is absolutely free from malaria and from the 
presence of the anvopheles Pe tee Major 
Hodder, R.E., in his report to the War Ottice 
three years ago on drainage works that were then 
being curried out in St. Lucia, came to the con- 
clusion that there was some hitherto undiscoy- 
ered reason why the anopheles failed to pro- 
pagate its kind in Barbados, where the culex 
was abundant. It appeared from his observa- 
tions that the anopheles could, or did, only breed 
on the ground level ; none of its larve being 
found in tanks which were raised a few feet from 
the earth, nor even in those which were actually 
resting on the ground. The culex can, on the 
other hand, breed in the gutters on the roofs of 
high buildings as easily as in the low-lying 
swamps and pools. My friend, Mr, C Kenrick 
Gibbons, who has given a good deal of attention 
to the matter, pointed out at once that all the 
pools and swamps in this island were stocked 
with swamps of tiny fish (know locally, from 
their vast numbers, as ‘‘millions”), and that 
their favourite food was the larve of the mos- 
quito. It is obvious that any species of that 
insect which is unable to breed above the ground 
level must fall a prey tothisenemy. The fish 
has been identified by Mr. Boulenger, F.R.8., of 
the British Museum, as Girardinus Poeciloides. 
Some specimens were successfully got to Hng- 
land, and flourished for some time in the insect 
house at the Zoological Society's Gardens, Mr. 
Gibbon’s suggestion that the ‘‘ millions” should 
be imported into malarial districts in other 
islands has been acted upon, and with felicitous 
results. For instance, the County Health Board 
of Antigua, ‘‘ being convinced of tho useful part 
played by these fish in consuming mosquito 
larvee, have arranged for their systematic dis- 
tribution throughout the ponds and streams of 
the island.’’ Similar news comes from Jamaica, 
whither a consignment of the fish was sent in 
November, 1906. The Secretary of the Agricul- 
tural Society writes that the tanks at the ‘Titch- 
field Hotel are full of thom, and that he had 
been informed that ‘‘there has been a marked 
diminution of fever round about, the ‘millions’ 
evidently accounting for the mosquito larv.” 
They have also been sent to Coion and to British 
Guiana, One cannot help wishing that those 
useful little fish were given a trial in the deadly 
districts of Africa, if, like the malarial mos- 
quito, the insects which convey the terrible 
diseases which are endemic there, pass the larva 
stage of their existence in water. One may add 
in this connection that the Swedish Consul at 
Frankfort has discovered a smal! fish (‘‘ the 
blue-eyed”) which feeds on mosquito larvee, and 
that, at the request of the Italian Government, 
some are to be, or have been, sent to the Cam- 
pagna, where so much has been done in recent 
years to diminish malaria, 


BROKERS’ REPORTS OR TEA. 


Anp WHat THEY Exactty MEAN. 
The object of the present article is to show 
some connection between the terms used by the 
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brokers in valuing the teas submitted to them 
for inspection and the processes in the manufac- 
ture, to which those terms apply. 


The terms in common use are :—(1) Flavour 
(2) Quality ; (3) Pungency ; (4) Color ; (5) Brisk- 
ness ; (6) Appearance, 


_ 1, Fravour.—The terms used to denote flavour 
in the sequence of their estimation, may ap- 
proximately be put down as follows.—Darjeoling, 
Assam, Wynaad, Kangra, Travancore, Ceylon, 
High Level, Dooars, etc. From this it would 
appear that flavour is an attribute, applied to the 
localities to which the terms refer, and that 
flavour cannot be induced in any way, known at 
present, by variations in the process of manu- 
facture, 


2, QuaLiry.—All gardens can make quality 
relatively to their class of plant, situation, and 
climate. To obtain this quality, fine pluck- 
ing is essential, combined with the most 
careful supervision in the manufacture; a 
most comprehensive term. It is greatly in- 
fluenced by weather. Blights, and the class 
of plant dealt with, and its market value can be 
made, or marred, by the lack of suitable assort- 
ment, or grading. Quality can only be com- 
manded by a combination of Pungency, Colour, 
Briskness, with appearance, in fine and carefully 
plucked leaf. 


3. PuNneency.—This is an attribute inherent 
in its greatest efficiency in newly plucked leaf, 
It is rapidly lost if the leaf is left in baskets 
louger than is imperative, or if it is left in heaps 
even for ashort time, or thickly spread, é.e., 
more than three inches thick. It 1s lost in over- 
withering, or withering that has taken more than 
15 to 18 hours for its accomplishment, To 
maintain full pungency in the leaf the process 
of bringing it into the Factory should be conti- 
nuous. The leaf should be most evenly and 
thinly spread as it comes in, and the process of 
rolling should commence the moment the stems 
cannot be broken, and be carried on conse- 
outively with no reference except to the con- 
dition 


L of the wither, The quicker the 
wither the longer the roll will take to 
acquire a proper colour, and up to the 


point of instantaneous withering, which sterilises 
the loaf, the acme of pungency is maintained. 
The cdawback to all artificial methods of wither- 
ing, is this tendency to sterilise the leaf. Leaf 
which has been kept a long time, anything over 
20 hours, becomes affected in the same way as 
leaf that has been spread too thickly, or left in 
heaps, and loses its pungency though not so 
rapidly. When in doubt, leaf is generally rolled 
underwithered, which ensures the retention of 


the pungency up to thetime ofrolling. Excessive 


eoruuane while thickening and darkening the 
liquors detracts from the pungency, 


4, Cotour—Is aterm applied in the market to 
the appearance of the liquor and is induced by a 
process known as fermentation. This processas 
mentioned above if pushed to excess causes the 
tea to lose its pungency ; but under suitable 
circumstances thickens and darkens the colour 
of the resultant liquor. Some estates push this 
process to the extreme, sacrificing a certain 
amount of pun cage to the thickening and 
darkening of the liquors; specialising for 


id 
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the market on these lines, at a sacrifice of 
pungency and sometimes even appearance. 
The leaf commences to colour from the moment 
the process of maceration commences in the 
rollers, until the moment it reaches a tempera- 
ture of about 110° F. in thedryers. The exact 
temperature being difficult to fix. Low temper- 
atures in the colouring rooms delay the process 
under consideration but tend to render the 
color darker and give more pungent liquors. 
Hard rolling tends to thicken the liquors en- 
abling the roll to take on colour more rapidly 
and to attain a higher efficiency in this direc- 
tion. Hard rolling destroys appearance. The 
term fermentation is surely a misnomer. The 
action is if anything enhanced if the roll is 
kept in motion either in drums, trays, cloths, 
or in the rollers themselves, during the whole 
period devoted tothe process. Leaf has been 
purposely fermented after rolling but the result 
is foreign to the purport of the present article. 


5. Briskness—is a resultant of thorough 
and effective firing. Careful experiment and 
modern practice clearly shows that the rapid 
passing of the coloured roll at the highest pos- 
sible speed through a series of automatically 
spread driers of the continuous type at a tem- 
perature not exceeding 225° I’. till the first 75 
per cent of the moisture has been evaporated 
and at a temperature not exceeding 180° F. 
for the concluding stage cannot be improved 
upon, either for efficiency of rapid working, 
or excellency of the resulting product, as 
far as the process under discussion is con- 
cerned, This procedure will always ensure 
brisk, well-dried teas with good keeping 
qualities. The object of keeping final tem- 
peratures low is to avoid decomposing by heat 
the ingredients essential to thicken and cream 
the resultant liquors, 


6. APPEARANCE AND GRaAvinc.—The best 
appearance is to be obtained by a high wither 
and light rolling at a sacrifice of pungency and 
color. Different estates vary in the grading or 
assortment of their teas to suit certain buyers. 
The mechanical appliances and processes also 
vary on all gardens. The forcing of percentages 
is not advisable where stand-out teas are de- 
sired, and sometimes leads to the sudden fall in 
prices otherwise inexplicable in particular 
shipments. 


In conclusion it must be borne in mind that 
any sudden improvement in the quality or 
grading of teas cannot meet with immediate 
responsetrom buyers, Very showy teas to meet 
expectations must coincide with a suitable 
market; and all changes with a view to im- 
provement must be consistent, and constant, 
to enable purchasers to bid with confidence, 
It may take two or three seasons to make a 
name for anew mark which may be ruined by 
a single shipment of inferior teas. Pages 
could be filled under each heading of the above 
epitome as the subject is such a large one, but 
enough has been said to elucidate the points 
at issue. 


For flavour look to soil and class of plant. 
For quality look to fine and frequent plucking. 
For pungency look to your withering For 
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colow look to your rolling and colouring 
rooms. For briskness lookto your firing, For 
appearance look chiefly for good assortment. 

THEA, 
—Indian Planters’, Gazette, May 9. 


COCONUT PALM DISEASE IN COCHIN. 


Cochin, May 4.—Certain enquiries have been 
made with a view to ascertain the extent of this 
disease prevalent in Native Cochin. The result 
shows that a few moths or butterflies, from the 
neighbourhood of Travancore, settled on 4 few 
trees in the Cochin territory and thereby caused 
the disease. The Dewan Peishkar has been 
instructed to takeimmediate steps for the des- 
truction of the insects that have travelled into 
Cochia and forthe prevention of their further 
encroachment. The insects and crysalises al- 
ready gathered have heen sent to the British 
Resident with a request to him to forward them 
to Dr, Butler, or to the Imporial Entomologist, 
Agricultural ‘Research Institute, Pusa, for 
examination,—M, Mas 


COPRA iN PORTUGUESE EAST AFRICA. 


Special attention is being given in Portuguese 
Kast Africa to fibre growing ; but even greater 
things are hoped for from the copra industry, 
which is described by an enthusiast as ‘the 
one real, progressive and advancing feature of 
Portuguese Hast Africa.” Quilimane is the 
centre of the industry and in that district alone 
eight companies are today steadily pursuing 
their operations. The export of copra for 1906 
reached the very respectable total of 3,269,030 
kilos. (3,220 tons.) In closing this article one 
cannot do better than quote a Transvaal jour- 
nalist’s word-picture of the great copra industry 
of Quilimane : 


‘‘It¢is an astonishing experience to run out 
from Quilimane on the little toy railway with 
cts two foot guage, throngh miles of beautiful 
ioconuts whose graceful fronds almost meet 
overhead, past native huts, whose inhabitants 
are almost as primitive in their dress ag Adam 
and Eve and then, with a sudden application of 
brakes and terrific shrieking from the engine 
whistle, the car pulls up at a real station flanked 
by lofty brick buildings. It is the factory of 
the Zambezia Company, and belts and shafting - 
and the hum of machinery make one imagine 
that he is back in Europe. Here the American 
gospel of using all the by-products may be seen 
In operation, numbers of Katflirs being engaged, 
with the aid of the latest English machinery, in 
crushing the coconut husks, tearing them to 
pieces, and cleaning and combing the fibre 
ready for manufacture, Here, too, are machines | 
for cleaning and grinding mealies, rice (of 
which a very large quantity is grown) and other 
products of the great gardens. Close by are the 
great ovens where the coconuts, after being 
split open, are baked, converting the tasty nut 
into the commercial article ‘copra’ which com- 
mands such a high price for its oil, soap, and 
candle-making qualities.’—J. Hartley Knight in’ 
Dun’s International Review, for April. 
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Plant Breeding. 


There seems to be little doubt that the 
future of agriculture, and especially of 
tropical agriculture, is in the hands of 
the skilled scientific breeder of plants. 
We have good reason for saying tropical 
agriculture especially, because the field 
is here so much more open than in the 
ease of temperate cultivation, in which, 
too, a large proportion of the possible 
improvement has already been effected. 

This breeding of improved strains of 
useful plants is a form of work which 
cannot be taken up with any advantage 
by the individual cultivator. Even the 
owner of large estates has neither the 
time nor space for such experiments, 
supposing that he had the patience to 
face the probable failure of numerous 
individual trials. On the other hand, 
experiments of this kind are among the 
most important functions of any pro- 
perly equipped central department of 
agriculture and _ horticulture. The 
Governments of most tropical and sub- 
tropical countries are now beginning to 
wake up to this condition of affairs, and 
in Java, in India, and in Egypt experi- 
ments in breeding the most important 
agricultural products proper to these 


different countries have already been 
for some time in progress. 

For once Ceylon has been behind- 
hand ina matter of agricultural import- 
ance, though some experiments were 
carried out in 1903-4, but we hope that, 
with the arrival of Mr. Lock, who is a 
specialist in plant breeding, the colony 
will soon overtake its rivals. Future 
success in agriculture will lie largely 
in this line of work. 

The interest shown by the inhabitants 
of Ceylon in the improvement of their 
own erops is scarcely what it should be. 
Improvement may be effected by better 
methods of cultivation, and by intro- 
ducing better strains of plants from 
other countries. But the most valu- 
able of all methods of improvement lies 
in the breeding of new and improved 
strains on the spot, starting from the 
existing strains already long established. 
This method, however difficult it may be 
of accomplishment, has the advantage 
of leading to an improvement which is 
permanent, whereas in the case of the 
others the benefit lasts only so long as 
the means of improvement continus in 
operation. 


GUMS, RESINS, SAPS, AND EXUDATIONS, 
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RUBBER SAMPLES FROM INDIA. 


PARA RUBBER FROM MERGUI, BURMA. 


This sample of Para rubber (Hevea bra- 
siliensis) was prepared from trees in the 
Government plantation at Mergui, and 
was forwarded to the Imperial Institute 
for examination and valuation. The 
sample weighed 49 grams, and consisted 
of two thin sheets of pale rubber, which 
was clean and well prepared. The 
physical properties of the rubber were 
very satisfactory. 


A chemical examination furnished 
the following results :— 
Per cent. 
Moisture aA ut 0°5 
Caoutchoue Heys nee 95°2 
Resin ae aus 16 
Proteid aes te 24 
Ash Aas he 0:3 


The rubber was valued a 5s. 6d. per 
lb. in London, fine hard Para from Scuth 
America being quoted on the same day 
at 5s. 2d. per lb., and Para biscuits from 
Ceylon and the Federated Malay States 
at 5s. 6d. per lb. 


This rubber is of excellent quality, 
and compares favourably in composition 
and physical properties with sample of 
Para rubber from Ceylonand the [e- 
derated Malay States. Consignments of 
similar character would find a ready 
sale at good prices, 


CRYPTOSTEGIA GRANDIFLORA RUBBER 
FROM INDIA. 


Three samples of the rubber of Cryp- 


tostegia grandiflora, received from India, 
have been examined at the Imperial 
Institute, and the following summary of 
the results may be given :— 


SAMPLE FROM MADRAS, 


This sample consisted of three flatten- 
ed cakes, weighin vogether about 1 lb. 
They were dark brown externally, but 
much lighter and slightly porous within ; 
the pores contained a smal] amount of 
uncoagulated latex and a quantity of 
dark-brown liquid having an acid reac- 
tion; a little vegetable impurity was also 
present. The rubber on arrival was 
soft but not sticky, very elastic, and 
possessed fair tenacity. After keeping 
for some time, however, it hardened a 
little and then exhibited a tendency to 
tear when stretched. 


A chemical examination gave the 
following results :— 


Calculated 
Sample as for dry 
received, material. 
Per cent. Per cent, 
Moisture PPS Ws 7) — 
Caoutchoue Olas 89'5 
Resin Ve GES) 79 
Insoluble impurity 2:0 26 


It will be seen from these figures 
that the rubber is of very fair quality, 
the dry material containing 7:9 per 
cent. of resin and per cent. of 
caoutchouec. The amount of moisture in 
the sample as received was excessive, 
but this could be remedied by more care- 
ful preparation. 


A sample of the rubber, together with 
a statement of the above results, was 
submitted for commercial valuation to 
brokers, who reported that it would 
be worth about 2s. 4d. per Ib. in London 
(August, 19038). 


SAMPLE FROM JALAUN. 


This sample was an irregular mass of 
rubber, almost black throughout, porous 
but quite dry, and contained  frag- 
ments of bark distributed through it. 
The rubber was rather soft and _ slightly 
sticky ;itexhibited very fair elasticity 
but was somewhat deficient in tenacity. 
As in the case of the specimen from 
Madras the tenacity of the rubber dimin- 
ished on keeping. 


An analysis gave the _ following 


results :— 
Calculated 
Sample as for dry 
received, material, 
Per cent, Per cent, 
Moisture Bis a — 
Caoutchouc we T9°9 84°5 
Resin See teh) 9:0 
Insoluble impurity 6° 6°5 


The sample from Jalaun therefore con- 
tained more resin and foreign matter 
than that from Madars, and its physical 
characters were not quite so satisfactory. 
The brokers to whom it was submitted 
valued it at Is. 6d. per lb. compared 
with 2s. 4d, per lb, 
specimen. 


SAMPLE FROM BOMBAY. 


It is stated that the climbing plant 
Cryptostegia grandiflora is very common 
in the Bombay Presidency, and that if 


the rubber is of marketable quality af 


large supplies could be obtained. 


for the Madras 


Tunm 1908.) 


- Thesample weighed about 13 ounces, 
and consisted of a large porous lump of 


rubber which had been formed appar- 
ently by the aggregation of thin sheets 
and scrap. It was dark coloured, slightly 
sticky, and contained a considerable 
quantity of vegetable and mineral im- 
purities. The rubber exhibited very 
fair elasticity and tenacity. 


The rubber was found to have the 
following percentage composition :— 


Per cent. 
Moisture a ae 3°6 
Caoutchouc 64:3 
Resin fee A 10-1 
Albuminoid matter 7:9 


Insoluble matter (including ash) 14:1 
Ash ee ite 8°22 
The percentage of resin and albumin- 

oid matter are both high, but the chief 
defect of the rubber is the presence of 
the large amount of insoluble matter, 
consisting of vegetable and mineral 
impurities. The presence of mineral 
impurity points to the contamination of 
the rubber, possibly the scrap rubber 
present in the sample, by contact with 
the soil, and precautions shouldbe 
taken to avoid this in future. The 
percentage of caoutchoue is rather low, 
but this is chiefly due to the excessive 
amount of the impurities contained in 
the present sample. 


A sample of the rubber was submitted 
for valuation to brokers, who reported 
thatit was rather sticky and slightly 
heated, and would probably be worth 
3s. 6d. per lb. in London (May, 1906), when 
fine hard Para from South America was 
quoted at 5s. 
the Imperial Institute, Vol. V., No. 4. 


RUBBER PRICES. 

The following article is so well worth 
careful attention locally, that we venture 
to reprint it from the India Rubber 
World of New York :— 


TRE Cost oF AMAZON RUBBER. 


No question in connection with crude 
rubber is of more commanding interest 
to-day than the probable effect of a 
large production from plantations upon 
ultimate prices of staple rubber grades. 
Five years ago such a question would 
not have had respectful attention out- 
side the then narrow cirele of rubber 
planters. ‘The rapid increase in the out- 
put of rubber plantations of late, how- 
ever, has made a marked impression 
even in Stock Exchange circles in London, 
in which city the leading financial 
journals give relatively as much atten- 
tion to rubber as to railway or mining 
interests, 
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It may be said, of course, that rubber 
planting commands so much attention 
because it is the newest marked success 
with which investing interests have 
been concerned. But it has been proved 
that rubber can be produced under culti- 
vation with as much certainty as wheat 
or cotton, and the fact that the forest 
roduct in recent years has been sold to 
actories atas much as $3,000 per ton, 
while steel has been produced at not 
above %3°30 for the same weight, has 
rendered most alluring the possibility of 
cheapening the cost of production of 
rubber without wholly upsetting the 
long maintained price levels. In fact, 
it has been possible to draw a most 
spvectacular picture of the near future of 
rubber planting profits. 


But just as athousand or so tons of 
cultivated rubber began to be produced, 
along with say 70,000 tons a year of the 
forest product, an unexampled drop in 
prices occurred, and investors in plant- 
ations naturally have been disturbed. 
The exact cause of the drop remains yet 
to be understood; up to date nobody 
seems to be able to fully understand 
what sent rubber up or down, or ‘‘ where 
prices are made.” Atevery meeting of 
a Planters’ Association in Ceylon it is 
gravely stated that the lower prices 
to-day are due to something having 
happened in America. 


But that is because the planters in 
Ceylon are British. Ten years ago, or 
five years ago, whenever crude rubber 
prices went up, London and Liverpool 
dealers told their customers it was 
because ‘‘something had happened in 
America.” But all the while every 
American who cared a snap of his fingers 
about the situation blamed everything 
upon Knugland or some other country, 
and at this moment thesame thing is true 
—in every market itis said that rubber 
has gone up or down because of con- 
ditions somewhere else. And there 
you are. 


The United States has not ceased to 
buy rubber. Look at these figures, show- 
ing the Government statement of the 
quantity and value of rubber—total and 
average per pound—imported into the 
Rees States during ten calendar years 
past :— 


Year Pounds. Value $ Per Ib. 
1898 ... 44,236,070 25,937,108 56 cents, 
1899 ... 54,408,495 34,219,019 63 do 
1900 ... 49,387,183 28,577,789 58 do 
1901 ... 55,152,810 28,120,218 51 do 
1902... 50,851,257 25,158,591 49 do 
1908 . 55,744,120 35,152,642 63 do 
1904 ... 61,889,758 438,784,297 71 do 
1905 ... 64,147,701 48,517,906 7 do 
1906 .,, 67,907,251 53,391,187 79 do 


1907 .., 68,623,647 49,797,437 73 dg 
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New York is not, like some other 
rubber markets, aninternational clearing 
house for rubber; for the most part 
whatever supplies come into this port go 
promptly into the hands of home manu- 
facturers. The recent decline in prices 
does not therefore depend alone upon 
conditions on this side of the Atlantic 
any more than upon conditions on the 
other side, or in regions less discussed in 
this connection. It will be seen from 
the same table that prices have flnctu- 
ated, without regard to the volume of 
rubber imports (practically the volume 
of rubber consumption in) into the 
United States. 


But this article is not intended as an 
apology for, or a defence of, New York, 
and still less as an explanation of the 
iufluences that cause rubber to sell now 
higher and now lower. The immediate 
pressing question in Ceylon and other 
planting regionsis: At what point of 
decline will the Amazon regions cease to 
export rubber, and thereby leave the 
prospective planting interest in com- 
mand of the field ? 


Our opinion is thatthe Amazon river 
will carry rubber to market for very 
many years after every rubber planter 
now alive has been gathered to his 
fathers. Nobody knows what it costs to 
produce Hevea rubber in South America, 
unless it be an exceptional owner of a 
seringal here and there who troubles 
himself to keep books. And the Brazilian 
who admits to himself that the sun rises 
or sets outside his country, or that good 
rubber can be produced elsewhere, is no 
patriot. Do not the cotton planters of 
the United States rest under the same 
delusion regarding their own special 
product? Whatis the use, they would 
gay, of considering the possibility of 
competition, and planning how to meet 
it ? 


There are rubber manufacturers in the 
United States to-day who remember 
wwhen fine ‘‘ Para” cost them only 25 
cents (a shilling) a pound. and there 
never was any scarcity of raw material. 
Of course. with the growth of demand 
prices went up. which was natural. and 
the consumer did not complain. But it 
is impossible to fix a limit of price below 
which the Brazilian and their neighbours 
will not produce rubber. Whatever was 
true at an earlier date, most of the 
seringuetros of to-day have got to 
produce rubber, or starve. Their 
country as yet affords no other export 
staple—no other means of subsistence. 
The Ceylon planters whose enterprise 
fails can go “home,” or somewhere else. 
But the Amazon rubber gatherer must 
gather rubber or die, and if the high 
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prices of recent years which have amazed 
him and led him into extravaganees, and 
to feel that Amazonia had ‘tthe world 
ina sling” should disappear permanent- 
ly, he would still gather rubber and 
manage to sustain life on the proceeds. 


This is not written to discourage the 
rubber planter. The world will continue 
to use rubber more and more. The 
world as a wholeis only on the threshold 
of using rubber as a general proposition. 
But it is idle as yet for a few book- 
keepers to try to figure out what forest 
rubber ‘‘ costs ”—whether on the Amazon 
or on the Congo—and at what minimum 
ot cost it will cease to be marketed. 
There are shrewd business men on the 
Amazon as elsewhere, only they have 
not yet been forced to apply system to 
their accounting. When they are, the 
European shareholders in companies in 
the Kar East must see to it that their 
directors are not worsted in the com- 
petition. Have we not seen millions of 
Huropean capital invested in exploiting 
forest rubber in South America, and 
almost invariably at aloss? But the 
rubber output of the Amazon has gone 
ov increasing year after year, and itis 
incredible that the people who have pro- 
duced this great volume of exports have 
done so ata steady loss. So far the 
Brazilians as business men have not 
suffered by comparison with any com- 
petitors. 


The veal question is not,—‘* At what 
low figures will Brazil stop produc- 
ing rubber?” but ‘‘How cheaply can 
anybody else supply equally good 
rabber?”—The India Rubber World,: 
Vol. XXXVII, No. 1, April 1, 1908. =~ 


CEARA OR MANICOBA RUBBER.* 

INSTRUCTIONS FoR ITS CULTURE AND ,; 

EXTRACTION OF RUBBER. 

Owing to its easy acclimatisation and 
small requirements with respect to soil, 
Manicoba will become a product of great 
importance, coming next to that of coffee, 
to-day so depreciated in its market value. 

It requires. however, constant care 
and work. 

Certain plants do not consititute what 
might be looked upon as capital,—they 
vipen ina few months and then disap- 
pear; Others like coffee, cocoa; and the 
Manicoba represent areal income owing 
to their being long lived. 

It is therefore on account of its great 
interest that we endeavour to make 


we 
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* Translated from Boletin: Sec. de Agricultura, 
&c,, Bahia, 11, 2nd Aug. 1903, We are indebted for 
the tyanslation to Mr. D, A, Wetheral.—Bditor, — 
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known some particulars of this most 
useful plant. Showing howits plantition 
should be made, how it should be treat- 
ed, and the manner of extracting the 
rubber. This is what we intend to do, 
makirg use of other works already 
issued, intending to add to them without 
damaging their clearness. 


THE TRER. 


The Manicoba (Manihot Glaziovii) be- 
longs to the family of Euphorbiace:e, to 
which also belong Hevea brasiliensis 
which produces the excellent rubber of 
the Amazon. 


It grows not only in the interior, but 
also near the sea, and on mountain sides, 
doing well in the pastures ranging 
between 15°C, and 32°C. [59°F. and 70°F. } 
that is all over Brazil. 


It is probable that its habitat covers a 
great part of the country periodically 
destroyed by drought, from the banks of 
the river San Francisco to those of the 
Parahyba. 


As to the condition of the soil in which 
it vegetates, it seems that the Manicoba 
requires little, doing better in clay 
lightly mixed with sand. 


The resistance of the plant to extreme 
drought, and at the same time its suit- 
ability to well irrigated and fresh earth 
cannot be explained. On dry table lands 
of hard clay fine and luxuriant examples 
of the Manicoba are raised. 


Only on the sandy earths of beaches 
where the airis always damp the plant 
will vegetate quickly. 


The hygrometrical state of the temper- 
ature will make the plant commence in the 
production of “latex,” immediately after 
the winter, in the months of May and 
June. This flow of liquid, thin, and 
without consistence, is easily taken in 
“ Wlanders tin cans,” in which it coagu- 
lates within 4 to6 hours. 


The amount which the dry season 
advances, rarefies the milky secretion, 
and from flowing it passes to dropping, 
coagulating rapidly on coming in contact 
with the atmosphere. 


The latex isa liguid of glutinous con- 
sistency, made up of two elements, one 
liquid hardly coloured, the other very 
fine globules unequal, and of varying 
colour, which swim in the liquid. The 
circulation seems to be descending, and 
is favourable to the nutritive moisture ; 
astothe form of these milky vessels, 
they are simple on ramified tubes, com- 
pletely closed, of transparent walls, and 
without any appearance of punctuation 
or of transversal lines. 
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The latex which produces the rubber 
is different to the sappy or nutritive 
moisture of the plant, and unless there 
be some means of invigorating the 
latex, then the belief of the explorators 
of the Seringuera, or the Manicoba, 
that the extraction of the milk weakens 
the tree is not unreasonable. The wood 
of the Manicoba is spongy, light, white. 
The Cupim (insect of Brazil) attacks the 
wood as it does white pine. Giant trees 
do not resist the undermining by the 
Cupim for more thau one year, and when 
the first high wind comes they fall, 
throwing sometimes to the ground the 
shoots, which take root and form new 
growths, at other times in the falling 
the seeds get scattered and quantities 
of plants spring up. The tree of the 
Manicoba attainsa height of 80 feet, it 
has a round shape, and its leaves are 
similar to those of the Mamoa tree and 
of an ashy green colour. 


PLANTING MANICOBA. 


The seed is hard, flat and smooth, 
nearly the size of a matured coca cob, of 
dark olive colour. Its hardness is extra- 
ordinary, resisting very heavy compres- 
sions, also its permeability to water, in 
which it may remain for a long time 
without putrefying orsaturating. With- 
out doubt because of this circumstance 
some planters lay them in a bed of sand, 
covering them with straw, thus parching 
them superficially. The hard scab of 
the seed dilates and splits, then on 
transplanting it grows easily. 


This process is dangerous as it is liable 
to expose the germ of the plant; it is 
preferable to make a plantation in a 
nursery and transplant after, as is the 
custom with coffee trees. 


Planting by cuttings does not offer any 
real advantage and can only be attempt- 
ed with any result when the first rains 
of the year are over. For besides 
maiming the vigorous shoot of the mother 
plant, itis difficult for the cuttings to 
take root, and even after they have 
taken root, they resist but poorly any 
variations of the summer on the hills, 
butin damp districts, which are never 
really wet, this system is perhaps better, 
soas to hurry the development of the 
plant, and consequently for its industrial 
profit. In any caseit does not do for an 
extensive cultivation. 


When care is taken to choose the seeds, 
avoiding those which float on the water, 
the plant comes up_ robustly, looking 
whilst young like “Ricinus” (Castor oil 
plant) or ‘‘ Manioca” (Cassava). 

_ During the first three or four weeks 
it grows from 8 to 12 inches, going 
ahead from then rapidly, attaining thre 
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or four metres in the year, if the soil is 
readily damp, as upon the sides of the 
mountains. 


In the interior the development is 
slower, it is therefore planted in the 
summer so as to be nourished in the 
winter. Cattle like the young Manicoba 
for forage. therefore it should be planted 
within closed places. 


Some planters think that the Mani- 
coba does not require care, it being 
sufficient to make a clearance after the 
first year and onward, Others think that 
this idea is quite wrong. 

Snr. Adriene Delpeche 
lows :— 


In the month of August moved twenty 
roots; the first, which were sownin a 
corner for experiment at one month old, 
had attained a height of 15 centimetres. 
Half were planted ina piece of ground 
sown with millet which was not weeded 
again. The other half were planted in a 
piece of ground which was always kept 
clean. 


Result—The former are 30 centimetres 
(12 inches) high and are very fine. The 
latter measure upwards of 2 metres (65 
feet), one being 5 centimetres (2 inches) 
in diameter, having already vertical 
branches. 

The enemies of the plant 
following :— 

Immediately the plant shows the 
young stalk, ants of, every kind, large 
and small, destroy it, becoming most 
hurtful to every plant which is not in a 
nursery, Where they may be carefully 
watched and guarded. 

Then there is the sap which attracts 
the destructive insects to attack the 
slips of plants transplanted from the 
nursery, cutting in an instant inumer- 
able leaves. 


In the third-year the cuttings of plants 
may be thinned as so may many of the 
seeds from fresh places. In the interior 
only with the fifth year or sixth year is 
it apt to produce, it being imprudent to 
tap before owing to the poor resistance 
of the trunk. It has been observed that 
Manicoba, thinned, even when young 
and tender, three or four years old, 
acquires strength quickly, distancing 
itself rapidly from its mates left alone. 


The influence it has on the growth of 
the plant is as yet unknown, it should 
be an object of keen investigation. 


The tree accommodates itself in a 
space relatively restricted, not requiring 
more than 2 metres or 23 metres (6; to 
8 feet) distance between one another. 
It bends little and its shoots grow 
vertically: 


says as fol- 


are the 
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The agriculturist, H. Lember, wrote 
the following about the manner of 
planting Manicoba :— 


To accelerate the natural germin- 
ation, which lasts one year Or more, it is 
necessary to scrape (file) the two rounded 
extremes of the seed, whose shell is very 
hard; this operation requires great care 
so as not to interfere with the shoot. 


The seeds are then planted in an open 
bed, at a distance from one another of 3 
inches, covering them with about half an 
inch of soil, watering twice ordinarily 
if no rain. The bed should be well ex- 
posed to the sun, shade spoils the seed. 
At the end of three or four weeks there 
appear the first shoots, when they do 
not require any more special care, and 
they can be transplanted to their 
definite places when they have attained — 
the height of one foot. 


Those who do not care to go to this — 
trouble of scraping the seeds, may leave 
them to soak in water for six days, then 
sow them. 


In this case the germination com- 
mences after four weeks and will be 
ended after three or four months. The 
transplantation may be made from 
cuttings of new sprigs, which easily 
attain roots so long as one eye is lett 
above the soil. 


EXTRACTION OF MILK FROM MANICOBA 
AND THE PRUPARATION OF RUBBER. 


The Commission appointed by Govern- 
ment for the study of Manicoba found 
in different zones of this State, in their 
report describes the following different 
methods employed for the extraction of 
the milk :— 


In the Manicoba and in most of the 
plants of the family of EKuphorbiacez, 
the latex contained in the bark by the 
laticiferous vessels from the roots to 
the leaves and fruit having the colour of 
sulphur of orange according to the ex- 
posure to the sun’s rays, we noted a 
variety of the milk which was white. 


Atthe branches and roots, the milk 
appears in abundance, principally the 
latter. We encountered also latex in 
the pith. 


PROPERTIES OF THE MILK. 


When the bark is cut the milk exudes, 
giving out a smell of cyanoge acid, 
similar to Manioca, coagulating rapidly 
under the action of oxygen, light and 
heat; it dries leaving on the bark a 
transparent layer which is easily de- 
tached in ribbon-like form, forming an 
excellent rubber. In mixture with 
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water it coagulates in two parts, one 


- solid, forming caoutchoue, or rubber; 


the other in suspension with it, giving it 
a milky colour, and consisting of albumi- 
noid and other substances. 


The milk ferments quickly; this we 
believe is due to the albumen, and giving 
off a smell of suphydrate of ammonia, 
leaving the rubber intact, which gradu- 
ally loses its colour through the develop- 
ment of the fermentation. 


THE Most APPROPRIATE TIME FOR 
TAKING THE MILK. 


It is necessary to study the best time 
for tapping from two different points of 
view, principally :— 


1. To obtain the greatest quantity 
of the product. 


2, Not to damage the plant for future 
production. 


In all the plants the circulation takes 
place with more or less activity in 
accordance with the seasons and the 
local climate. 


In cold climates the sap remains para- 
lyzed during the winter season. In hot 
and damp climates the sapis always in 
activity, increasing the circulation as 
the temperature rises, through the 
accumulation of the vapours in the 
atmosphere. 


In hot and dry climates, part of the 
year the sap lies paralyzed on account of 
the liquid necessary to cerve as a vehicle 
to the principal nutritives. 


In our country we look upon two 
principal zones for the culture of Mani- 
coba, one hot and dry, the other hot and 
damp. 


In the first, the circulation of the sap 
becomes active from October forward 
until April. 


In the second, in spite of the rain in 
June, the activity takes place from 
September to January, the storm season. 


It is in this season, therefore, that the 
ascending movement of the sap takes 
place in the Manicoba with all activity, 
carrying in solution the _ principles 
which, on reaching the leaves have to 
endure the action of the oxygen, so that 
after they are elaborated, they descend, 
renovating and creating new tissues, 
surcharging itself with the principles in 
excess, which are naturally expelled 
through the bark by ruptures or by the 
attack of insects. Therefore after one 
or two months the plant is replete with 
sap and with milk. 
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Best TiME FOR COLLECTING. 


The best time to commence taking 
in “the hot and dry zone” is between 
October and April, when the plant is in 
full vigour, and rich in “elaborate” 
principles establishing by the extraction 
of milkas if a continuous action were 
taking place by the defaleations and 
obliging the plant to refill this want, 
absorbing new elements and encounter- 
ing with soil the water necessary for 
this substitution. This cannot take 
place from May to October, ia which 
season owing to the want of water neces- 
sary to the vegetation, it cannot expel 
with ease the very thick principles con- 
tained in the laticiferous vessels. 


In the ‘thot and damp zone” where 
the vegetation is always in activity, the 
best season for collecting should be in 
the summer, from September to January, 
when the sapis ‘‘ripe.” but in which 
season thereis no want of water from 
the storms to give the necessary vehicle 
to the nutritive principles and to the 
materials which have to be excreted. 


EXTRACTION OF MILK. 


The only parts in the Manicoba which 
can serve for the extraction of the milk 
are roots and the branches; the latter, 
although they containa great quantity 
of milk, present many drawbacks to the 
extraction, and endanger the life of the 
plant. These drawbacks are :— 


1. The cuts. or any furrows made on 
the bark, interrupt at these points 
the circulation of the descending 
sap. 

2. The great exposure to the sun ag- 
gravates these wounds by a quick 
drying up and by the _ rapid 
coagulation of the milk. 

3. He difficulty in adapting the ves- 
sels. 


In Manicoba the tap root is the part 
which offers the greatest advantages to 
the production of milk, both in abund- 
ance, and the easy flow thereof, also 
by the employment of the best methods 
of extraction, and for giving an almost 
continuous supply. 


DIFFERENT WAYS EMPLOYED IN THE 
EXTRACTION OF MILK. 


first Process.—Dig the earth at the 
side of the plant to the right or left, 
leaving uncovered the vital knot and 
tap root, by the help of a knife or any 
other instrument of bone or horn, 
pointed, work below the vital knot or 
at the point of union of the branches 
and roots, on the tap root or secondary 
root; makeasmall orifice on the bark 
lightly without touching the wood, raise 
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the bark or round off the orifice so as to 
leave it clean. Through this orifice will 
the latex flow and deposit itself in the 
savity opened in the soil, coagulating 
impregnated with earth, thus losing in 
its value according to the greater or less 
percentage of earth. 


Second Process.—In the same way as 
the first, make the hole in the soil at the 
side of the plant, clear the tap root 
without making any mound so as to 
avoid any falling of the earth ; this done, 
place at the bottom of the hole a trough 
or small basin made of clay or other 
earthenware, putting same close against 
the tap root; having done this make one 
or more scratches in the root, and the 
milk will flow, accumulating in the 
basin and coagulating without mixture. 


Third  Process.—Uixtraction from 
branch. Although we are against the 
extraction from the branch, we explain 
the process which we think is the most 
wise, it being left to practice to ascertain 
which is the most profitable way- 


Make small holes in different parts 
of the branch, and by the drip- 
ping and running of the milk it is 
easily seen where to place the cups, 
then by means of a piece of string 
(perhaps it would be better to use zine 
wire) hang the cups in such a way 
that they will be close up to the branch 
(when necessary), making a small cut in 
the bark so as to immerge the side of the 
small cup in such a manner that the 
greater part of the bark covers it, then 
make above the cup different furrows 
(the less the better) in such a manner 
that the milk will converge well there- 
into. Cutting the tree unnecessarily 
should be avoided as it spoils the tree 
without giving any result. 


In the Manicoba (be it the root or 
branches) the smaller the orifice made in 
the bark the greater the production of 
milk—great care must be taken not to 
damage the wood. 


Other methods employed to improve 
on the three descrivtions given :— 


First Process.—The use of water as 
a coagulator. In either of the processes 
fill the basin with water which will 
coagulate the milk in such a manner 
that sand and heavy substances will 
remain at the bottom of the vessel, and 
the lignt ones will float without ad- 
hering tothe rubber, so that coagulating 
in the water it becomes separated from 
foreign bodies. 


Rubber coagulated in water presents 
a splendid colour becoming pure and 
fresh, separating itself from that which 
gives the water a milky colour. 
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In spite of these good qualities we 
notice that the rubber continues to fer- 
ment, losing its fine natural colour, be- 
coming dark and acquiring an unplea- 
sant smell which obliges us to neutralize 
the fermentation and preserving its 
qualities. 

Second Process.—In place of pure 
water use a solution of alum and with it 
fill the basins. 


{n our experience, we made a solution 
of alum in a glass vessel, and scratching 
the tree we allowed the milk to fall drop 
by drop into the solution; on coming in 
contact with the solution it coagulated 
rapidly—making the same effect as the 
drippings froma candle would makeupon 
water, without changing its natural 
colour, producing a greater quantity of 
coagulation, and giving a rubber of 
the best quality and of orange colour. 


Third Process.—We also used_chlo- 
ride of soda (kitchen salt) making a 
werk solution, and as in the second pro- 
cess we allowed the milk to fall drop by 
drop, this time instead of coagulating it 
remained fluid, notwithstanding that 
the percentage of milk had been raised. 
Eventually it coagulated after a long 
time had elapsed, producing an excellent 
rubber the colour of sulphur, 


The manner of adopting these two 
processes. Having to adopt either of 
these two processes you proceed as 
follows :— 


Make a solution (if alum, sufficient to 
make a weak solution; if salt, it should 
be saturated) with which the basins or 
troughs must be filled to receive the 
wilk as in the other processes. 


The quantity of the salt solution used 
may be used several times when the 
basins are substantial, so that they do 
not allow it to filter, they should also be 
covered so as to avoid rapid evaporation 
and the falling in of foreign bodies. 

Which of these processes are prefer- 
able? I[tis clear that it depends on the 
form you desire to adopt in the prepar- 
ation of the rubber. Should you require 
to obtain the milk in great quantities so 
as to coagulate and press it, the salt 
solution should he used, but not having 
the requisites then the alum process 
may be used. One of the advantages of 
these two processes is the paralyzing of 
the fermetation, preserving in the 
rubber all its natural qualities without 
the disagreeable smell. They have also 
theadvantage that the rubber can be 
taken to the press whilst fresh, forming 
a homogenous body and of any size 
required to be adopted.—(Bulletin of 
the Department of Agriculture. Jamaica, 
Vol. VI, January, 1908, Part I.) 


(To be continae.) 
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JAPANESE CAMPHOR. 


The agency for the sale of camphor 
on behalf of the Japanese Government, 
which has been in the hands of Messrs. 
Samuel Samuel & Co., of Formosa, and 
the corresponding house of Messrs. 
M. Samuel & Co., of London, since the 
institution of the monopoly eight years 
ago, terminated this week, it being the 
desire (as we stated last December) of 
the Japanese Government to conduct 
the business on their own account and 
to place themselves in touch with the 
customers. So much misconception, how- 
ever, has prevailed, especially in the 
United States, as to why Messrs. Samuel’s 
services were to be dispensed with, that 
it should at once be stated that this 


._ well-known house had earried on the 


business in a manner entirely satisfactory 
to the Government, and that they were 
in no way to blame for the fact that the 
prices paid by manufacturing consumers 
in America were much above those paid 
by the importing houses. It may also 
be pointed out that all the business done 
by Messrs. Samuel was at the prices 


-authorised by the Monopoly Bureau, and 


that they neither attempted nor were 
permitted to sell above the official fixed 
limit. 

In view of the above developments and 
in order to obtain authoritative parti- 
eularsin regard to the future method 
of distributing monopoly camphor, a 
representative of the Chemist and 
Druggist waited upon Mr. T. Masuzawa, 
who has established himself at the office 
of Messrs. Mitsui & Co., 34, Lime Street, 
H.C. Mr. Masuzawa isin the employ of 
the Imperial Japanese Government, and 
is Commissioner of the Monopoly Bureau. 
Asked as to the chief reasons which in- 
fluenced the Government in making this 
new departure, Mr. Masuzawa replied 
that they desire to obtain a better grip 
of the business by coming into direct 
relacions with the buyers themselves, 
studying their requirements in every 
possible way, and endeavouring to main- 
tain prices withas few fluctuations as 
possible consistent with supply and 
demand. This isa point which celluloid 
manufacturers and consumers will ap- 
preciate, as under the new regime, 
speculation, which was the bugbear of 
the monopoly in the early years of its 
existence, has been errtirely eliminated 
so far as monopoly camphor is concerned. 
Indeed, the Government were entirely 
opposed to the speculative spirit from 
the beginning; but they were not able 
to cope with it successfully when the 
supplies of crude ran short, and refined 
camphor went to a famine-price. ‘‘ Now 
the position is entirely altered,” con- 
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tinued Mr. Masuzawa, ‘‘as wecansupply 
everybody, even when the China supply 
has given out, or the synthetic camphor 
driven off the market. There is there- 
fore no possibility of prices again reach- 
ing a prohibitive figure, it being the 
endeavour of the Government to pro- 
tect the buyer as faras possible, while 
trust methods will not be countenanced.” 
In future all contracts will be made with 
Messrs. Mitsui & Co. (as selling represent- 
atives of the Government), under the 
direct supervision and with the approval 
of Mr. Masuzawa. The prices will be 
fixed as they were with Messrs. Samuel, 
and although there is no likelihood of 
camphor being cheaper under the new 
control, the principal object will be to 
regulate the supply in accordance with 
the requirements of each customer. 


‘““You have no doubt heard much about 
the competition with China camphor. 
In what way does this affect the mono- 
poly product?” our’ representative 
asked. To this Mr. Masuzawa replied: 
“Yes, weare fully aware of what China 
is doing; but we do not regard their 
competition as serious, as the quality 
varies considerably, and is not to be 
compared with the Formosan article. 
For our partthe Government sold a 
considerable quantity of the monoply 
product last year for shipment up to 
March, and the fact that so little business 
has been done this year is practically 
due to the depressed condition of the 
celluloid industry.” 


Asked as to the possibility of Japan 
obtaining control of the China output, 
Mr. Masuzawa pointed out that such a 
course is unnecessary,‘and would not be 
advantageous. Conditions in China are 
entirely different from those in Formosa 
and Japan. In China the camphor-trees 
are sparsely scattered over a large area, 
so that transport is expensive, while the 
price demanded for each tree varies 
according to the whim of the owner. 
Many trees are found planted round 
shrines and temples as a wind-protection, 
and are difficult to purchase on account 
of the intense religious feeling which 
prevails. In Formosa, however, the 
trees are the property of the Govern- 
ment, and the work of reafforestation is 
constantly going on. 


Last year Chinese camphor touched 
370s. per ewt. and over, thesehigh prices 
stimulating the production, but on the 
basis of present prices, which are in the 
neighbourhood of 160s. to 162s. 6d., the 
output is now considerably less. The 
exports from Formosa and Japan main- 
land amounted to about 40,000 piculs in 
1906, .rising to about 50,000 piculs in 
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1907, and inall probability these figures 
will be maintained this year, the endea- 
vour, as already stated, being to keep 
the supply just equal to the demand, 
without any over-production. It appears 
that the aborigines in Formosa have not 
yet been entirely subjugated, but last 
year quite a large area of camphor-trees 
was wrested from them. Isolated 
attacks on the camphor-distillers are of 
common occurrence and will probably 
always happen. The replanting of 
camphor-trees is steadily taking place in 
Formosa, andMr. Masuzawa stated that 
last year over one million trees were 
planted out. An equal number is to be 
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planted this year, the aim of the Govern- Te 


ment being to continue the industry 
indefinitely. ' 


Mr. Masuzawa has just concluded a 
tour on the Continent where he visited 
Paris, Oyonnax, Mannheim, Leipzig, 
Cologne, Speyer, Hamburg, and other 
industrial centres, with the object of 
interviewing the leading buyers. whose 
purchases will be controlled from London, 
the only other Monopoly Bureau office 
being in New York, where Mr. Kintaro 
Tani is in charge. Mr. Masuzawa _ is 
quite satisfied with the results of his 
labours.—The Chemist and Druggist, No. 
1, 478, Vol. LX XII, April, 1908, 
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OILS AND FATs. 


DISTILLATION OF CINNAMON OIL. 
(Illustrated. ) 


The apparatus used for distillation of 
this oil consists of three earthen pots, 
serving as boiler, covering pot and 
receiver, with two short tubes of bamboo 
to conduct the steam from the boiler to 
the condenser. The large earthen pot 
which acts as boiler is placed over a 
furnace; water is poured into it to a 
depth of nine inches. Fairly matured 
green leaves of Cinnamomum Tamala are 
packed into it. One head-load of leaves 
will fill the boiler twice. A small earth- 
en pot (chatti) is kept with its mouth 
down over the boiler, the joint being 
well plastered with clay and cowdung 
mixed. A small bamboo tube (wate) 
about a foot long and half an inch iu 
diameter is thrust through a hole in the 
top of the upper potas shown in Plate 
2. Tothe free end of this tube another 
about three feet in length is attached, 
the two joints being wrapped up incloth 
and plastered well with the clay mixture. 
The longer is led into another earthen 
pot called the condenser which is fixed 
in a tank containing cold muddy water. 
The condenser is kept down by means 
of horizontal bars passing over its neck, 
the bars being pegged down to the 
ground. A thick wet cloth is spread 
over the mouth of the condenser and 
around the bamboo tube. The muddy 
water is replaced as soon as it gets 


heated by the steam. 


4 


The process consists of heating water 
in the boiler to boiling point. The 
steam given off absorbs the oil from the 
cinnamon leaves. It passes through the 
bamboo tubes into the condenser and is 
there condensed against the cool sides. 
The oil being heavier than water sinks 
to the bottom, while the distilled water 
forms the upper layer. 


The process takes about 8 to 12 hours 
yielding from half to one seer of good 
oil (1 seer=24 tolas.) The oil is used for 
medicine and is largely exported to cold 
countries. The market price of the oil 
in South and North Kanara varies from 
eight to twelve annas per seer. 


The rate of royalty for each 
(bhatti) is six rupees per annum, The 
working season lasts only for five 
months, from November to March, 
After this the young leaves appear, and 
these would not yield sufficient oil to 
repay the labour, 


still 


The apparatus used in the manufacture 
of this oil, though rude, is simple and 
lasts a long time. The distillation pro- 
cess is confined to the Western Ghats, 
where there is an abundant supply of 
leaves of Cinnamomum. 


B. GOPALIAH, p.p.R., 


Range Forest Officer. 
Thirthali Range, Mysore State. 


—The Indian Forester, Vol, XXXIV, 
February, 1908, No. 2). 


DRUGS AND MEDICINAL PLANTS. 


COCA, 


By G, VAN DER SLEEN. 


(Ind. Mere. 25, 2, 1908, p. 127, reviewed 
by J. C. Willis.) 


Coca comes on the market as Huanuco, 
Truxillo, Cuzco, Bolivia, Ceylon, and 
Java, but may tor practical purposes be 
divided into large—and small—leafed. 

In 1901 there were shipped from Peru 
610,000 kilos (1,500,000 lbs.) of coca-leaves, 
and 10,680 kilos of cocaine, valued at 


psinenirwen 


about £820,000, a total which compares 
favourably with Java cinchona. 

Java according to this author grows 
only the smail-leafed coca, which con- 
tains almost no cocaine. Harly analyses 
showed that it contained 2°20 per cent. 
of alkaloid, but this was not cocaine. 
To the small-leafed Java kind he identi- 
fiesas Hrythroxylon truxillense, Rusby, 
the large-leafed as #. Coca, Lamarck, 
the true coca, 

The rest of the article is devoted to a 
polemic on the subject. Ceylon gener- 
ally grows the large-leafed coca, which 
appears to give more cocaine. 
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EDIBLE PRODUCTS. 


PINH-APPLE GROWING IN THE 
WEST INDIES.* 


By. Geshe hucas: 


_ The growing for export of pine-apples 
in the West Indies has never been suc- 
cessfully accomplished, except in the 
Bahamas and in the Island of Cuba. 


The Bahamas for many years were 
large producers and exporters of pine- 
apples. All the fruits were sent to 
Baltimore in schooners in bulk to the 
canning factories, but of late years the 
industry has steadily failed, until now 
the shipments from these islands have 
become small. 


The Bahamas islands are composed 
of coral rocks, and the little soil at any 
time could be only found in the crevices 
of theserocks. Repeated plantings have 
exhausted what little soil there was, 
until now the planter in these islands is 
confronted with the problem of how to 
continue an industry that at one time 
proved so profitable. 


The Government some years ago passed 
a law forbidding the exportation of any 
more pine-apple plants, hoping by this 
means to save the declining industry, 
but government laws have failed, be- 
cause it was the exhaustion of the soil 
and not the loss of plants that was res- 
ponsible for the decline. 


Florida, in 1833, produced no pine- 
apples except on the outlying keys from 
which, like the Bahamas, the produce 
was shipped in bulk to Baltimore in 
schooners to the canneries. In 1884, the 
few settlers on the eastern mainland of 
Fiorida began the experimental plant- 
ing of suckers that were obtained from 
the Florida keys. Later, as the busi- 
ness grew and the demand for plants 
inereased, the Bahama Islands were 
drawn upon, many hundreds of thousands 
of plants found their way to Florida to 
commence the industry that to-day 
forms one of the principal sources of re- 
venue of that State. 


The Florida pine-apple grower in all 
these years has had many discourage- 
ments to contend with, and aside from 
poor soil, the greatest enemy has proved 
to be frost. With this menace con- 
stantly confronting it, the business has 
been kept in check, and no doubt will 
always be kept within certain bounds. 


“Reprinted from West Indian Bulletin, Vol. 
VIII, p. 151. For previous article by Mr. Lucas 
gee Bulletin of Department of Agriculture, Vol, V, 
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Cuba produces more pine-apples than 
Florida, the Bahamas, the West Indian 
Islands combined, and the export of 
this fruit is increasing rapidly every 
year. It pays the planter in Cuba to 
grow pine-apples because of the ex- 
tremely fertile soil, and the frequent, 
cheap and quick transportation to the 
United States, where a reduction of 20 
per cent, on the duties is allowed on this 
truit. Little success could be expected 
from shipping fruit from the British 
West Indies to England with the present | 
unsatisfactory means of transportation, 
for the reason that the journey is too 
long, freight rates are too high, and 
private shipments generally receive in- 
different care by the transportation 
companies. 


Jamaica enjoys direct communication 
with England by a subsidized line, but 
this line gives the greater amount of 
attention to the carriage of bananas, 
so as to fulfil its contracts with the 
English and Jamaican governments, 
Private shippers, therefore, receive 
secondary consideration, and experience 
inthe past has shown that losses are 
frequently incurred, During the past 
three years, such have been the exfe- 
rience of those who have made earnest 
and repeated trials of private shipments, 
that now no individual shipments are 
made in the fruit line from Jamaica. 


Probably the best way of establishing 
a profitable pine-apple business in 
Jamaica would be to build canning fac- 
tories to utilise the fruit on the spot. 
This can be done by growers combining 
and erecting a modest factory. Hncour- 
agement should then be offered to others 
to grow good fruit, which would be 
purchased for cash delivered. at the 
factory, at a price that will pay the 
grower handsomely and allow the 
factory to earn a fair percentage on the 
investment. There is always a good 
demand for canned  pine-apples in 
Engiand, and large shipments of such 
goodsare sent from Singapore every year 
to both London and Liverpool. If Singa- 
pore can make the canning of pine- 
apples a profiable business, with its cheap 
labour,! there are other advantages 
that are enjoyed by the West Indies — 
that the East can never hope to have. I 
think that if this subject be given the 
consideration it deserves, a new industry 
that can be depended upon to yield 
revenue to many of the West India 
Islands would be the result. 


A canning factory was erected in 
aud it bag given — 


Jamaica in 1905, 
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successful results. Many obstacles were 
encountered before the business could be 
made profitable; mistakes were made 
and losses incurred.* 


Another canning factory is now being 
erected in Trinidad, which may prove a 
profitable investment to those who have 
had the courage to lay out their money 
ina new enterprise. Hvery encourage- 
ment should be given the promoters by 
the planters in Trinidad, who, if they 
planted largely, would find ready sale 
for all their fruit at remunerative prices. 


ESTABLISHING FIELDS. 


To establish a pine-apple plantation 
needs some knowledge as to the proper 
methods to follow, and although Cuba 
produces millions of fine pine-apples, the 
method of laying out fields in Cuba are 
somewhat crude. 


The Cuban method is to plough the 
land, turn up ridges about 3 feet apart 
as for sweet potatoes, and then to plant 
the pine-apple suckers along the top of 
three ridges about 8 inches apart in the 
rows. This method of planting is not to 
be recommended, for the plants are too 
far apart between the rows and too close 
together in the rows. The plants receive 
no support from one another, and when 
they fruit, the weight causes them to 
turn over. In consequence, the fruit 
becomes sunburned, the plants become 
uprootod, and the suckers find much 
difficulty in striking their roots into the 
soil, The fields soon deteriorate, as the 
sun bakes the soil and burns the roois of 
the plants. 


The Cuban possesses an idea of drain- 
age, but his understanding of this neces- 
sary part of pine-apple cultivation is 
very crude, and it might be anticipated 
that if he only knew more about the 
proper cultivation of pine-apples, much 
better results would be obtained. 


After twenty-four years devoted 
to the growing of pine-apples both in 
the sandy soils of Florida where no 
drainage is ever needed, and a long ex- 
perience in Jamaica where the soils are 
heavy and where thorough drainage is 
absolutely necessary, I have to make the 
following observations for the guid- 
ance of those that are about to embark 
upon the cultivation of pine-apples :— 


The prospective pine-apple grower 
should select his soil with the greatest 
care. The best soils are probably light 
loams, richin humus. A heavy cold soil, 
or soil inclined to become sticky or 
gummy in wet weather should never be 


— 


* The late earthquake destroyed all the stock of 
oods that had been made up, which happened to 
Go stored in the city of Kingston, 
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chosen. Look for whatis a good scoring 
soil containing sufficient sand to make 
it pliable at all times, and it is advisable 
that it should slope gradually. Hilly 
parts should be passed by. First, the 
land should be thoroughly ploughed, 
then cross ploughed, and harrowed 
until it is thoroughly pulverized and 
freed from the smallest lumps. A wheel 
or dise harrow is the only tool that can 
get such land into proper condition. 
This should be followed by an Acme 
harrow which will smooth and level 
the land. A tooth harrow should not 
be used, for this tool only pulls out the 
grass and weeds, and brings to the sur- 
face trash, which is best left in the soil 
to assisting in enriching the land. After 
the land has been prepared, mark off 
with a line for trenches. These trenches 
should be 14 inches wide and 14 inches 
deep, and should follow the slope of the 
land in order to afford proper drainage. 
The trenches should be 12 feet apart, 
they should be made perfectly straight 
and in line, and all soil taken from them 
is best thrownequally on both sides in 
order to build up the beds. This soil, 
then, should be raked towards the 
centre of the beds and brought some- 
what higher inthe middle than at the 
sides, so as to allow a difference of about 
6 inches between the height in the 
middle and that along the edge of the 
trenches, A fine-tooth steel rake 
should be used, and the beds should be 
made as smooth and even as possible. 


When the trenches and beds have 
been completed, mark off each bed into 
checks 18 x 18 inches. his will zive 
about nine rows along the beds. ‘The 
cross checks should be made regularly 
except at intervals ; two lines can be 
admitted soas to allow for paths. These 
marks should be made with a wooden 
marker, and they should be perfectly 
straight to facilitate subsequent culti- 
vation. The plants are then dropped at 
the intersection of each mark. They 
are then ready for the planter, who with 
a good strong trowel follows along and 
sets the plant at each cross marked ata 
depth of one-fourth of their Jength. 
This depth of planting is to be recom- 
mended, no matter what the length of a 
plant. If planted to shallow, they will 
not become sufficiently rooted, and 
heavy winds will blow them out of the 
ground ; and if planted too deeply they 
are liable to be smothered by having 
the soil filling the hearts. Suckers or 
slips that are longer than 12 inches can 
be lopped off and brought down to8 
inches so as to facilitate rapid planting 
and to prevent their being blown out of 
the ground before they have taken root. 
Tf the suckers are not planted ig strictly 
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straight rows each way, they should be 
pulled up and planted again. If the 
larbourer who plants them is charged 
for his mistakes, he will be more parti- 
cular in future as to getting them per- 
fectly straight. 


CULTIVATION. 


After the plants have been set ‘out, 
they can beleft alone for five to six 
weeks to allow them to become well 
rooted, unless weed growth becomes too 
vigorous. If weeds become ay all pre- 
valent, the beds must be hoed without 
delay, for during this early stage of 
growth weeds and grass should never be 
allowed to grow or get ahead so as to 
cause the plants to receive a check, as 
plants that have their growth checked 
at this early stage rarely, if ever, recover. 

Nothing but a push or scuffle hoe 
should be used in the cultivation of pine- 
apples. A special hoe, 10 inches wide 
and about 3 inches deep and sharpened 
on both sides with a handle about 8 feet 
long has proved a very useful tool.* 


The hoer should be a careful worker 
and should be instructed to stand in the 
trenches between the beds. He should 
never be allowed to walk among the 
plants or trample down the soil. The 
usual method of cultivation is to hoe 
from each side, pushing the hoe between 
the plant, gauging so that the hoe will 
cut about half an inch beneath the sur- 
face of the soilso as to cut off every weed 
or piece of grass showing. Great care 
should be taken not to disturb the plants 
by knocking the hoe against them, 
because when they are just beginning to 
take root the slightest jar will check 
their growth. 


In about six weeks after the suckers 
have been planted, they should, under 
favourable conditions, be showing gowth. 
The best time to plant is probably during 
June, Julyand August. It is frequently 
a difficult matter to procure plants 
before July, for the reason that suckers 
and slips are hardly ripe enough for 
planting. If gathered immature they 
are liable to rot. 


After the plants show growth, an 
application of tobacco dust will prove 
highly beneficial. This dust contains 6 
to8 per cent. of potash, 3 to 4 per cent. 
of ammonia, and about2 per cent. of 
phosphoric acid. Besides being a_good 
fertiliser, itis an insecticide, and this 
makes its use doubly valuable. The 
best method of applying tobacco dust is 
to have the labourer handle it in buckets. 
He carefully walks among the plants 
and drops a pinch of the dust into the 


a 
* Such hoes may be obtained from Messrs, 
Backes, Birmingham, 
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heart or bud of each. This, of course, 
necessitates walking on the beds, but it 
can be done with care, and the beds can 
receive another hoeing afterwards. Dust 
is often applied before hoeing, so that 
the beds are left in a good condition. 


Tobacco dust should be applied at 
intervals of two or three months in 
small doses, each application requiring 
about 600 lb. per acre if carefully dis- 
tributed. Suchapplications can be con- 
tinued until three months before flower- 
ing of the plants, when all applications 
should cease. As pine apples generally 
blossom or show fruit in January, no 
dust should be applied after October. 


GATHERING THE FRUIT. 


In twelve to fourteen months fruit 
should bein proper condition to pick, 
and if intended for foreign markets, 
should be gatherea green but perfectly 
full. Experience can be the only guide 
in picking for shipment, so that a good 
colour may be obtained, for if pine- 
apples are picked too green they would 
never assume a good rich colour. The 
method practised is for a picker to go 
into the fields followed by another man 
who should have a wicker basket of 
about one or more bushels to carry the 
fruit. This man takes each pine-apple 
from the picker and carefully places it 
in his basket. When the basket is filled, 
it is carried either to the packing house 
or placed in a spring cart or waggon 
padded with bagging to prevent the 
fruit from being bruised. Itis thought 
that many growers in cutting the pine- 
apple from the plant with about 2 inches 
Or more of stalk attached to the fruit 
makes a mistake ; for this stalk in a few 
days becomes sour and decays the 
fruit. The better method probably is to 
snap the fruit from the stalk. With a 
little practice this can be done without 
breaking the stalk, by gently pressing 
the knee upward under the pine-apple, 
and with the hand bend the fruit in- 
wards until it snaps from the stalk. (A 
few slips removed trom the side towards 
which the jfruit is bent will cause the 
pine to snap from the stalk easier, but 
in no case remove all the slips during 
the early or latter growth of the pine- 
apple, because they protect the fruit 
from the sun. Besides, the slips when 
allowed to grow the proper length are 
well worth planting and torm a valuable 
asset to the planter.) 


PACKING. 


When the fruit is delivered at the 
packing house, it is carefully piled not 
more than three pines high, on tables or 
onaclean floor. Itis left over night to 
cool off before heing wrapped, Thq 
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paper used for wrapping should be 
tough and strong, but not too thin or 
too thick. After the pines are suffi- 
ciently cooled, they should be carefully 
wrapped and placed where the packer 
will be able to get to them without 
moving from the crates. The crates 
hold twenty-four, thirty, thirty-six, 
forty, and forty-eight according to size, 
(forty-eight size being verv small are 
seldom shipped). Each _ pine-apple is 
handled separately, and they are placed 
head and tail (or top and bottom) altern- 
ately in the crate. After the package 
is filled, the fruit should project about 
one inch above the sides of the crate, and 
the slats are then nailed. In this oper- 
ation the slats should be gently pressed 
down with the knee and never nailed 
until each slat is firmly pressed down on 
the sides of the crate; otherwise, bruis- 
ing of the fruit will result. Too much 
eare cannot be taken in packing and 
haudling all kinds of fruit. 


Freight on all shipments must be pre- 
paid, and proper bills of lading should 
be taken out; shipments for Canada 
must be accompanied by declaration 
made out in triplicate on regular forms, 
copies of which can be obtained either 
from agents in Canada or from the In- 
perial Department of Agriculture. 


DISEASES. 


The pine-apple plant is not affected 
with many diseases. Blight affects the 
Ripley and Queen family more than any 
other kind, and when established is 
very difficult to cure or to check. It 
sometimes spreads through fields with 
great rapidity, and within a short time 
healthy looking fields may present a 
withered and ruined appearance. 


Black heart usually affects the Ripley 
and the Queen family, and can rarely be 
detected until the pine-apple is cut. 
Black spots are to be found in the fruit 
that utterly ruin it. The Ripley is ex- 
tremely liable to this disease. 


V ARIETIES. 


The Abbakka is probably the hand- 
somest pine-apple grown, but its quality 
is very inferior. It is watery and 
flavourless, and a poor shipper. 


Smooth Cayenne.—This is the St. 
Michael’s pine-apple, and the only 
variety that sells in the London market 
for the highest prices. This variety 
cannot be grown with success in the 
West Indies. I[t has repeatedly been 
tried at Jamaica, but has eventually 
been abandoned. 


The Smooth Cayerne will not endure 
the severe heat of the West Indies, and 
whilst some few good specimens have 
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been grown, the cultivation has proved 
a failure. It isa watery pine-apple and 
1s @ poor shipper. Its fine appearance 
only recommends it. It is essentially a 
hot-house pine, and the expense and 
great care incidental to its culture in 
the Azores compels the grower to receive 
high prices for his fruit. 


Sugar Loaf.—This variety is of fine 
quality, but is too tender to ship with 
safety. A few grown for local consump- 
tion and home use are, however, accept- 
able. There are other sorts that are 
misnamed ‘Sugar Loaf’ in Jamaica, and 
few persons really know a genuine pine 
of this variety, but when once shown, 
the difference between it and other mis- 
named varieties become apparent. 


Black Pine or Black Jamaica.—This 
variety is so worthless that a description 
is hardly necessary, Suffice it to say 
that it is .& coarse, ugly, watery, and 
insipid fruit that does not even deserve 
consideration, except to warn the inex- 
perienced grower against planting it. 


Antigua.—This pine-apple is well 
thought of in Antigua, but it istoo small 
and possesses nothing to recommend it 
In any way for shipping purposes. 


Sam _ Clark.—This fruit presents a 
pretty appearance, as it has a tremend- 
ous top, but it is only of inferior 
quality, being small, watery, and insipid. 


Hed Spanish (erroneously named in 
Jamaica, Bull Head, Cow Boy, etc.). This 
variety, although subject to slight 
variations, can be safely classed under 
one head, namely, Red Spanish, This 
pine-apple is the oldest variety and 
most extensively grown in the world; 
it forms the entire crop of Cuba, Florida, 
and the Bahama Islands, besides grow- 
ing wild in many of the islandsin the 
Caribbean Sea. It has proved the only 
profitable pine-apple to grow, and those 
contemplating taking up the growing 
of pine-apples will do well to bear this 
fact inmind. It is the only kind that 
sells for remunerative prices in the 
markets of the world. It is a splendid 
shipper, and, whilst not of finest quality, 
it possesses a good appearance, and is of 
a large size. Large crops of marketable 
fruit may be depended upon, for the 
plants are practically free from disease, 
and are vigorous and are very prolific 
in slips and suckers. 


CONCLUSION. 

The growing of pine-apples is a pleas- 
ant occupation, and if followed with 
care and proper attention, success is not 
uncertain, if adequate transportation or 
a local demand, such as canning factories, 
not too distant from the plantation, can 
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be depended upon. Growing pine-apples 
to be sold at 3d. per lb. delivered at the 
factory will pay the planter fairly well, 
and will allow the factory to earn a 
masons ble percentage on the irvest- 
ment, 


Sixteen thousand pine-apple plants can 
be planted on one acre, andif the business 
is properly managed, the field should 
produce 80 per cent. fruit in from four- 
teen to sixteen months. Hach pine-apple 
should average not less than 31b., and 
if the grower is so fortunate as to have 
a large local demand for his fruit, he 
will not be under the necessity of going 
to the expense of buying crates, wrapp- 
ing paper, nails, and prepaying freight 
on his shipments, The business of con- 
signing fruit is not as satisfactory as it 
should be, and the unfortunate planter 
is compelled to submit to many an in- 
justice; but in Cuba and Florida, 75 per 
cent. of the pine-apples and oranges are 
sold for cash in the fields or in the groves 
at a contract price, the buyer taking all 
risk of shipment.—Bulletin of the De- 
peronent of Agriculture, Jamaiza, Vol. 

I, Part 1, January, 1908. 


PLANTAINS IN COSTA RICA. 


Costa Rica is now the premier plantain 
or banana growing country of the world, 
a facet which will be news to many. The 
United Fruit Co. of Boston has 150,000 
acres in plantains there. More than 400 
steamer loads left Port Limon in ate 
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THE POISONOUS PROPERTIES OF 
THE BEANS OF PHASEOLUS 
LUNATUS. 


(BONCHI OR CURRY BEAN.) 


By PROFESSOR WYNDHAM R. DUNSTAN, 
F.R.S., LL.D., AND T. A. HENRY, D.sc. 


In 1901 the Imperial Institute received 
for investigation trom the Director of 
the Station Agronomique, Mauritius, 
the beans of Phaseolus lunatus, a plant 
grown in that island for use as a green 
manure, the dark-coloured beans of 
which had proved to be poisonous. It 
was.found on investigation that these 
beans were capable of yielding consider- 
able quantities of prussic acid, the origin 
of which was traced to the presence of 
a glucoside, to which the name phaseo- 
lunatin was given, and a ferment, which 
was able to decompose the glucoside with 
the formation of prussic acid. 
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_ A full account of this glucoside is given 
in a paper communicated by us to the 


Royal Society (Proceedings of the 
Royal Soe., 1908, LXXII, 285). While 
this work was in progress, samples of 


beans known commercially as Paigya, 
Rangoon, or Burma beans, which were 
then being imported into this country 
in large quantities, were sent to the 
Imperial Institute for an opinion as to 
their suitability as feeding stuffs by 
various firms to whom consignments 
had been offered. Two varieties of these 
beans occur in commerce—the one pink, 
with small purple splotches, and dis- 
tinguished as ‘‘red beans,” the other 
pale cream in colour and known as ‘‘ white 
beans.” Numerous samples of the red 
beans were received, and each of these on 
examination was found to yield minute 
quantities of prussiec acid. Only one 
sample of the white beans was received 
at this time, and from that no prussic 
acid could be obtained. 


The red and white Rangoon beans, 
though as a rule lighter colovred, smaller 
and less shrivelled thanthe Mauritius 
beans, exhibited certain resemblances, 
which indicated that they also are deriy- 
ed from Phaseolus lunatus. Such marked 
differences in colour as were shown by 
the three varieties are well known to 
occur in species of this genus, and from 
information subsequently received from 
India there appears to be no doubt that 
these Rangoon, Burma or Paigya beans 
are produced by Phaseolus lunatus, the 
beans of which have long been known 
in India to be poisonous under some 
circumstances. Other vernacular names 
in use for these beans are ‘*‘ Lima” and 
‘“‘Duffin,” the former being in common 
use in the United States. 


In view of the fact that the white 
Rangoon beans examined at the Imperial 
Institute yielded no prussie acid, at- 
tempts were made to obtain the white 
beans of Phaseolus lunatus grown in 
other localities than India for compari- 
son with them, and eventually ‘‘ Haricots 
de Lima,” grown in the South of France, 
were obtained through a firm of seeds- 
men in Paris. These were much larger 
than either the Mauritius or Indian 
beans and were cream white in colour. 
They were examined and found to 
furnish no pussic acid. 


These observations that the red Ran- 
goon beans yielded traces of prussic acid, 
and the white beans from two different 
sources none, confirmed the statements 
recorded by various authors that the 
white beans of Phaseolus lunatus are 
safer than the red kinds. Thus Professsor 
Church, in his’ ‘Food Grains of India” — 
(p. 155), says:—‘This is one of the 
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species of Phaseolus which sometimes 
exhibits marked poisonous properties. 
It is desirable that great care should 
be taken in selecting for cultivation the 
best variety of Lima beans, The large 
oval white seeded kinds, with at most 
a brown or black mark close to the 
hilum, are preferable to those with 
flattened renitorm seeds having blotches 
of red or veinings of black.” 

On this point itis of interest to note 
that Cordemoy has stated (‘‘Florede Vile 


- de la Réunion,” 1895, p. 389) that in the 


wild state the beans of Phaseolus lunatus 
are purple and very poisonous; that on 
cultivation the colour of the seeds _be- 
comes modified to a yellowish tint with 
stripes or violet splotches, and that in 
this state the beans are rarely poisonous; 
and lastly that, after prolonged culti- 
vation, large white beans are produced 
which are harmless. This statement, 
taken in conjunction with the facts 
recorded above, seemed to indicate that 
by cultivation of the plant the beans 
become white and then no longer pro- 
duce the glucoside capable of yielding 
prussic acid. 

After carefully reviewing the facts in 
consultation with the Director of the 
Imperial Institute, the Board of Agricul- 
ture came to the conclusion that it was 
desirable at this stage to warn con- 
sumers against the use of red and dark 
coloured beans of Phaseolus lunatus. 
(Journal, December, 1902, p. 373). 


In 1905 interest in the matter of the 
production of prussic acid by the beans 
of Phaseolus lunatus was reawakened 
by the importation into the United 
Kingdom of large quantities of beans 
from Java, to the use of which, for 
feeding cattle, numerous cases of poison- 
ing were traced, especially in Scotland.* 


Samples of these ‘‘ Java beans” were 
received at the Imperial Institute from 
various firms. They closely resembled the 
beans of Phaseolus lunatus, as received 
from Mauritius, and on examination 
proved, like these, to yield compara- 
tively large quantities of prussic acid, 

These ‘‘ Java beans” were imported, 
not only into the United Kingdom, but 
also into Holland, Germany and France, 
and in all three countries similar poison- 
ing cases occurred. 

At this period asystematic investiga- 
tion of the beans of Phaseolus lunatuts, 
as produced in different localities, was 
undertaken by Professor Guignard 
(“Comptes Rendus,” 1906, CXLVII, 545), 
and an examination of Java beans was 
made by M. Kohn-Abrest (ibid., p. 586). 


* Journal, March, 1906, Vol. XII, p. 742, and 
April, 1906, Vol. XIII, p. 52. 
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Both these investigators confirmed the 
observations made at the Imperial Instit- 
ute that the Java beans yielded com- 
paratively larze quantities of hydro- 
eyanie acid. Professor Guignard also 
found that red Rangoon beans yielded 
smail amounts of prussic acid, but he 
stated that the white cultivated beans 
of Phaseolus lunatus, such as those pro- 
duced in Madagascar, Rangoon, South- 
ern France, &¢., also yielded prussic 
acid, though in most cases only in mere 
traces. 

Messrs. Tatlock and Thomson ex- 
amined a number of commercial samples 
of Java, Rangoon and haricot beans, and 
their results, which also indicate that 
some samples of the white beans of 
Phaseolus lunatus yield prussic acid, are 
given inthe Analyst for August, 1906. 

In March, 1907, Mr. Hendrick, chemist 
to the Highland and Agricultural Society 
of Scotland, sent to the [mperial Iustit- 
ute a sample of white Rangoon beans, 
which he had found on examination 


_ yielded ‘016 per cent. of prussie acid. 


In May, 1907, the Board of Agriculture 
called the attention of the Director of 
the Imperial Institute to the fact that 
white Rangoon beans had been found 
in some instances to yield prussic acid, 
and as it seemed desirable that the 
matter should be further investigated, a 
request was made to the Board of Agri- 
culture for samples of Rangoon beans as 
sold throughout the United Kingdom 
for feeding purposes. A series of such 
samples, collected mainly in Scotland 
and the North of England by oneof the 
Board’s Inspectors; was received last 
July. 


The Imperial Institute also obtained 
a number of samples of white Burma 
beans and other white beans of Phaseo- 
lus lunatus from firms in London and 
Paris, so that the inquiry could be made 
as general as possible. 


The results of the examination of 
these samples are given in the following 
table :— 

SAMPLES RECEIVED FROM THE BOARD 
OF AGRICULTURE. 


Prussic Acid. 
Per cent, 


Red Rangoon beans, obtain- 
ed at Leith ial! hie 0024. 
White Rangoon beans, ob- 
tained at Leith Traces, too small 
to estimate 


Hand-picked white Rangoon 
beans, obtained in New- 


castle... a ae 0020 
White Rangoon beans, ob- 
tained in Newcastle 0018 
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SAMPLES RECEIVED FROM LONDON 


DEALERS. 
Prussie Acid. 
Per cent. 
( White Rangoon 
4 beans, és 0:025 
Firm A.— <~ White Rangoon 
beans, hand 
L picked 0:027 
Firm B.— White Burma 
beans ; 0-026 
Firm C.— ‘Tinned white Lima 
beans of American 
origin none. 
SAMPLES RECEIVED FROM SEEDSMEN 


In PARIS, AND GUARANTEED TO BE 
PRODUCED BY Phaseolus lunatus. 
Prussie Acid. 
Haricot de Lima, large cream None. 
fe Sieva Traces, too small 
to estimate. 


ss Dunstan, 
Opein tee Pole Henry cmd 
aria ae Auld. 
| Prussic acid. 
| Per cent. 
Java. 
Mixed beans of all colours...) 0:038—0°128 
Black beans Hp ps 0107 
Purplish-black beans 07116 
Wine-red beans ... tes sus 
Reddish-brown beans He — 
Bright maroon beans oy — 
Light brown beans with } 
dark spots ae aM 0°103 
Pale brown with dark spots 0:104 
Cream white AN ...| 0°105—0°110 
Black with white stripes ... 0062 
aA hia ihe 
Purplish-blac : 
Bie wii 0:087 
Light brown ves Ha 0-041 
(Snowe oe le 
Pale brown wi urple| 
spots oe rf ... 0°004—0°024 
Cream white Nil—0:027 
France. | 
“Haricots de Lima,” large : 
cream Aa we Nil. 
‘“‘Haricots de Sieva,” large 
cream a My Traces. 
“Haricots de Cap Marbre” ‘Traces. 
Madagascar. 
White bi = 


In addition to the foregoing, a number 
of miscellaneous samples of beans have 
been received at the Imperial Institute 
for examination in connection with this 
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These results indicate that, whilst 
there are varieties of the white beans of 
Phaseolus lunatus on the market which 
yield no prussic acid, some of the white 
Rangoon or Burma beans at present 
available in cummerce yield this sub- 
stance in quantities of some importance 
having regard to their useasa feeding 
stuff, whilst others, such as the white 
Raugoon beans obtained at Leith, yield 
mere traces. 


It should be pointed out, however, 
that the quantities of prussic acid yield- 
ed both by red and white Rangoon beans 
are much smaller than those obtained 
from the Java and Mauritius beans. As 
avery large number of determinations 
of the amounts of prussic acid yielded 
by these various classes of beans have 
now been made, it may be useful 
fo summarise the results in tabular 
orm. 


Tatlock and 


Guignard. | Kohn-Abrest. Thonison 
| Prussic acid. | Prussic acid. | Prussie acid. 
Per cent. Per cent. Per cent. 

| | y 
0°052—0:012 a 0:027—0:137 
0046 | = 0°042 
— | 0:052 0°031 
ies | 0:058 aa 
— 0-037 0-088 
= 0-050 — 
wi | 0-041 0088 
= 0°126 — 
0:052/Ea 0:037 0°027 
nas 0:058 at 
0-011 ae ) 
0-006 am if 00009 
Traces. == | -— 
0:004—0°008 = = 
0:008 moe i 


inquiry, and as one of these, which is 
probably not the product of Phaseolus 
lunatus, also yields traces of prussie 
acid, it may be of interest to record the 
results here. 
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’ SAMPLES RECEIVED FROM THE BOARD 
or AGRICULTURE. 


Prussie Acid. 
* Large white haricots ” ob- 


tained in Glasgow Ly Nil. 
“Small white haricots,” 
_ said to be of Hungarian i 
origin : ie Nil. 
SAMPLES OBTAINED FROM FIRMS 


IN Lonpon, } 
Prussic Acid, 
Firm A.—‘* Butter beans,” 
large white .. Traces 
‘*Dark red haricots” Nil. 


Firm B.—Danubian beans Nil. 
SAMPLES OBTAINED IN PARIS. 
Prussie Acid. 


Haricots d’Alger, blanca rames Nil. 
Haricots d’Alger, noirarames Nil. 


It is of interest to note that the 
‘Butter beans” now largely sold for 
human food in this country furnish 
traces of prussic acid, but the other 
‘‘haricot’”’ beans included in this group, 
which are probably mainly, if not 
wholly, derived from Phaseolus vulgaris, 
yield none. 


It will be seen on comparing the 
results quoted in these two sets of tables 
that all the earlier analyses indicate the 
production by white Burma beans of no 
prussic acid or only traces; fairly large 
quantities (0.016 to 0.026) per cent. have 
so far as is known only been recorded 
for consignments of white Burma beans 
imported during 1907, Even these quan- 
tities are, however, only about one-fifth 
of those yielded by some specimens of 
Java beans, which were coloured. 


No explanation of this unfavourable 
change in the quality of white Burma 
beans can be given at present. 


It has been suggested recently by the 
French Consul at Rangoon that consign- 
ments of Rangoon beans may contain 
small quantities of the poisonous beans 
of Psophocarpus tetragonolobus, and 
that their production of prussic acid 
may be due to such inclusions. The 
only extraneous beans noticed in sam- 
ples, both of Rangoon and Java beans 
examined at the Imperial Institute, have 
been those of Dolichos lablab, which Dr. 
Leather has shown also yield small 
quantities of prussic acid. None of the 
investigators who have worked on Ran- 
goon beans have recorded the occurrence 
among them of Psophocarpus tetragono- 
toous beans, so that there is no evidence 
to support the Consul’s suggestion, 
whilst there is plenty of evidence that 
the Rangoon beans themselves actually 
yield prussic acid, 


533 Edible Products. 


Although both red and white Burma 
beans have been imported in large quan- 
tities into the United Kingdom, and 
used for feeding cattle during the last 
few years, uo cases of poisoning have so 
far been traced to them, but itis obvious 
that if the amount of prussic acid 
furnished by different consignments of 
these beans may vary over as wide a 
range as is shown by the figures quoted 
above, the use of these beans for feed- 
ing cattle may be attended with some 
danger. 


There is nothing on record to show 
what. ill-effects—if any—are produced 
by the long-continued use of feeding 
materials capable of producing small 
quantities of prussic acid, but the 
following facts are of some interest in 
this connection. It was shown by 
Jorissen and Hairs as long ago as 1888 
that ground linseed when placed in con- 
tact with water yields prussic acid, and 
these authors found that this was due 
to the interaction of a glucoside and 
ferment. Recently, in conjunction with 
Dr. Auld, we have re-examined the 
glucoside and ferment of linseed and 
found that they are identical with the 
cyanogenetic glucoside and ferment of 
the beans of Phaseolus lunatus. (Proc. 
Roy. Soc., 1906, B. LX XVIII, 152). Since 
in the mere expression of oil from lin- 
seed the glucoside is not destroyed, it 
became of interest to ascertain how 
much of prussic acid is furnished by the 
linseed cake commonly used asa feed- 
ing stuff for cattle in this country. 
Samples of lins2ed cake were therefore 
obtained from two of the principal 
makers of this product in the United 
Kingdom. The samples of cake were 
both of the highest quality, and the 
linseed from which they were made was 
guaranteed hy the firms to contain a 
minimum of 98 per cent of true linseed. 
The amount of prussic acid yielded by 
the two samples was estimated and 
found to be as follows :— 


Prussic Acid, 


y Per cent, 
Sample No, 1 0-035 
» No. 2 0:041 


These quantities it will be seen are about 
50 per cent. greater than those obtained 
from any of the samples of Burma beang 
examined. Although cases of the poison- 
ing of cattle by green stems of linseed 
have been recorded in [ndia, there are, 
so far as is known, no cases of poisoning 
of cattle by linseed cake on record in 
this country. 

There is, however, one important 
difference between the ‘‘availablity” of 

russic acid in the beans of Phaseolus 
yunatus and in the linseed sake of com: 
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merce. The former when ground and 
placed in water develop prussic 
acid immediately, but no prussic acid is 
formed when ground linseed cake is 
placed in water. This difference appears 
to be due to Ln faet that linseed cake 
is now made by hot expression of the 
oil, and the heat applied in this process 
is sufficient to destroy the activity of 
the ferment. to the effect of which on the 
glucoside contained in the linseed, the 
liberation of prussic acid is due. There 
is, however, aiways the possibility that 
the prussic acid-yielding glucoside may 
be decomposed by ferments present in 
other feeding stuffs used along with 
the linseed cake, evenifit is not acted 
on by the intestinal ferments after in- 
gestion. 


In connection with this subject it may 
be of interest to mention what is known 
regarding the use of cassava in tropical 
countries. Two varieties of this plant, 
the bitter and the sweet, are known, and 
it was long supposed that only the roots 
of the bitter sort yielded prussie acid and 
were toxic. Recent investigations have, 
however, shown that at least in the 
West Indies both the sweet and bitter 
varieties yield similar amounts of 
prussic acid. Our investigations have 
shown that the origin of prussic acid in 
cassava isthe sameasin the beans of 
Phaseotus lunatus and linseed, viz., the 
interaction of phaseolunatin and a 
ferment. (Proc. Koy. Soe,, 1906, B. 
LXXVII, 152). In preparing meal from 
cassava roots these are usually rasped 
intoa coarse powder and the latter 
thoroughly washed. In this process the 
glucoside is brought into contact with 
the ferment and completely decomposed, 
the prussic acid formed being washed 
away by the water, so that itcan be 
understood readily enough that meal 
s0 prepared is innocuous. Large quanti- 
ties of cassava are alsO used asa _ vege- 
table, being boiled or baked in the same 
manner as potatoes. Treatment of 
this kind will destroy the activity of 
the ferment, but will not necessarily 
affect the glucoside, so that boiled or 
baked cassava is in much the same 
position as hot-pressed linseed cake, 1.e., 
it contains a glucoside, capable ot yield- 
ing prussic acid, but is harmless so long 
as itisnot in contact with a ferment 
capable of decomposing the glucoside, 


Numerous cases of poisoning by cassava 
are on record, but these seemed to have 
been caused invariably by the consump: 
ticn of raw cassava. I1t would seem, 
therefore, thatin the cases of linseed 
and cassava, the application of enough 
heat to destroy the activity of the 
enzyme present renders these materials 
barmless, and the question arisesas te 
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whether similar treatment would not 
be efficacious in the case of Rangoon 
beans. 


The statement has been made by ex- 
porters of Java beans that the latter 
become safe to use after being boiled in 
water, and Messrs. Tatlock and Thomson 
have stated (loc. cit.). that when Java 
beaus are steeped in water and after- 
wards boiled, a considerable proportion 
of the prussic acid-yielding glucoside 
is removed. Hxperiments made at the 
Imperial Institute with Java beans 
have shown, however, that practically 
no change in the quantity of glucoside 
present is effected by this means, but as 
the activity of the enzyme is destroyed, 
the ground boiled beans no longer 
liberate prussic acid when mixed with 
water. 


There is on record one case which 
seems to indicate that this treatment 
of Java beans is insufficient as a pre- 
caution against poisoning. Thus Robert- 
son and Wynne state (Zeit. Anal. Chim., 
1905, XLIV, 735) that four persons out 
of seven who had madea meal of cooked 
‘“Kratok” beans (Kvatok is a vernacular 
name for Java beans in use in Holland 
and Germany), died, and in each case 
clear proof of poisoning by prussic acid 
was obtained. 


In view of the large interests concerned 
in the trade in Rangoon beans, and as, 
apartfrom the prussic acid they yield, 
they appear to be a useful and nutri- 
tious feeding stuff, it seems desirable 
that the question of their suitability for 
use as a feeding material should be 
definitely settled. This is all the more 
important, as there is reason to believe 
that the white may come into use as a 
human food, siuce they closely resemble 
small haricot beans in appearance. 


Until this question has been investi- 
gated it is undesirable that any further 
definite advice should be given to dis- 
continue the use of Rangoon beans, 
since in spite of the fact that both the 
red and white varieties have now bdeen 
shown to yield prussic acid, there is at 
present no evidence that this is formed 
in quantity sufficient to be injurious, 
and although these beans have been used 
as a feeding stuff now for some years, 
no poisoning cases have been traced to 
them so faras is known, At the same 
time, since the beans yield prussic acid 
in varying quantity, it is clearly not 
permissible to recommend them for use 
us a feeding material All that-> can 
fairly be done at the moment is to 
place the facts on record.—Journal o 
the Board of Agriculture, March, 1908, 
Vol. XIV, No, 12, A 
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THE AKEE TREK—BLIGHIA 
SAPIDA. 


By Jno. EF. WaByY. 


This is a tree originally found in West 
Africa belonging to the natural order 
Sapindacese. It is also known under the 
nane Cupania, that of Blighia being 
given in the honour of Captain William 
Bligh, of H.M.S. ‘‘ Bounty,” who im- 
ported the plant, together with the 
Bread-fruit plant, from the island of 
Tahiti to the West Indies overa hundred 
years ago. 


It grows to a height of some 30 feet 
with a spreading head, but till about 20 
feet high is a handsome ornamental tree 
of a pyramidal form. It bears a fruiu 
which is a valuable esculent and highly 
prized by Europeans in the West Indies. 


It has been cultivated more in the 
island ot Jamaica than elsewhere, and 
till a few years since only a few 
trees were growing in Demerara, some 
half-dozen being in the city of George- 
town. Latterly others have been grown 
in various parts of the colony, though to 
no great extent. In the Botanic Gar- 
dens it has never reached its fruiting 
stage, generally dying out in two or 
three years, but in the old Military 
Burial Ground at Eve Leary some 
planted in the year 1900 fruited in six 
years, One plant, a handsome young 
tree in the Promenade Gardens, has been 
fruiting regularly for several years. It 
has two seasons of fruiting, a light one 
in the spring about the month of March 
aud a heavier one in the autumn about 
September or October. 


The leaves are large, pinnate, in four 
and five pairs, and occasionally six pairs 
of leaflets. These are oblong in shape 
about 9 inches by 3 inches of an ordinary 
shining green above and pale dull green 
beneath; the veins are prominent, 
regular, about ~ inch between them. 
The flowers are small, borne on racemes 
6 to 9 inches long, pendant from the 
axils of the leaves. The fruit is a suc- 
culent dehiscent capsule, a very pretty 
object, hanging like a crimson and 
yellow egg, 25 to 3 inches long and 3 
inches wide, three-sided. When ripe it 
opens in three valves, splitting down 
the middle of each side, disclosing three 
thick cream-coloured nut-like masses 3 at 
the base of each is embedded a shining 
black seed as large asa good sized marble. 
- The case of the fruit is leathery about 
quarter inch thick. ''The cream-coloured 
masses, botanically known as “‘arils,” 
are the parts used for food; they are 
formed of two lobes having a pink 
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coloured integument between them 
which attaches them to the centre of 
the fruit. 


The fruit must be picked fresh, 2.¢., as 
soon as it splits open, because if allowed 
to hang long exposed tothe air the arils 
become discouloured and stale, and are 
then unfit for food. Ants are very fond 
of the arils, so that when the fruit is 
picked it must be placed where these 
pests cannot get at it. 


To prepare for use break open the 
fruit and detach the arils with the 
seeds, then break out the seeds. Split 
the arils in two and take out the pink- 
coloured integument ; this is the portion 
which must be avoided as it is con- 
sidered to be highly poisonous. In 
whatever way the akee is used it should 
be washed in salt and water to ensure 
its being perfectly clean. I cannot do 
better than give the late Mr. Jenman’s 
receipts for the cooking of this deli- 
cious vegetahle—for as a vegetable it is 
always used though it may be eaten raw 
—as he was a connoisseur in the matter 
and was the means of making the use of 
it largely known in the colony, gather- 
ing the fruit whenever he could get it, 
having it cooked in various ways and 
distributing it to whoever cared to try 
it. These are taken from his publica- 
tions in ‘‘ Garden, Field and Forest” in 


the year 1888 :— 


* Kirst, I] will describe the making of 
the well-known dish salt fish and akees. 
After careful cleaning and washing 
put the akees into boiling water in 
which a good pinch of salt has been 
thrown and boil slowly for ten or fifteen 
minutes, being careful not to boil too 
much. The use of boiling water is essen- 
tial ; if cold water be used the substance 
loses its firmness and becomes soft 
and watery before the boiling heat is 
reached. When they have boiled 
the required time, pour the water off 
and drain as dry as possible. In the 
meantime the saltfish has been boiled 
in the ordinary way ; it has been shred- 
ded with a fork, and all the bones care- 
fully removed. Then take both fish and 
akees, adding butter or lard according 
to taste and mix them together; in 
doing so being careful, for the sake of 
effect when the dish is placed on the 
table, not to break the akees too much, 
and serve hot. — 


‘*Akees may also be used for making 
fritters. For this purpose boil in the 
same way; drain dry, and beat them up 
with egg and seasoning. I*ry and serve 
hot. The fritters may be modified by 
the addition of other substance in the 
making, such as fish or potato, 
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There is a famous dish called ‘‘ Twice 
laid.” This, too, is composed of saltfish 
and akees, but itis somewhat differently 
prepared from the fish of the latter 
name. Hither shred the fish very fine, 
all bones having been removed, or pound 
it in a mortar. Then take an equal 
quantity of akees, which have been 
boiled and drained as before directed, 
and beat them up with egg, butter, or 
lard, making it into a thick paste. Add 
seasoning. Then take a pie-dish, and in 
it place alternate layers of the prepared 
fish and akees till the dish is full, the top 
layer being akees, and place in a quick 
oven to brown serving hotas usual. If 
akees are scarce a portion of boiled Irish 
potatoes may be employed, mashed and 
beaten up with them. If the fish and 
akees or other ingredients were mixed 
together first, instead of being placed in 
layers, much the same result would be 
realized. 


‘* Lastly, akees may be boiled or fried 
and served as a side dish, and, cooked in 
the former way, with a little butter 
over them, an excellent dish they make 
too, though. personally, I regard this as 
the least desirable way to use them, it 
being rather a waste of good material 
for other dishes. Doubtless other ways, 
too, vf preparing akees will occur to 
skilful or inventive cooks now that I 
have said so much.’—Journal of the 
Board of Agriculture of British Guiana, 
Vol. I, January, 1908, No. 3. 


NEW CACAO DRIER. 


An illustrated description of a new 
apparatus for drying cacao by artificial 
heat, patented by Mr. H. Hamel Smith, 
appeared in the December number of 
Tropical Life. of which Mr. Smith is 
editor. 


The principal feature of the drier is a 
large revolving wheel, on the circum- 
ference of which are a number of hollow 
cylinders ina horizontal position, and 
containing the beans to be dried. This 
wheel is enclosed in an outer case, and 
is fixed overa furnace, which supplies 
the necessary heat. 


The provision of an aperture at the 
level of the furnace fire ensures the 
admittance of acurrent of air into the 
case containing the revolving wheel. 
This air is heated by passing around and 
over the furance, before being led into 
the wheel chamber. It¢ finally passes off 
by an aperture at the top. The smoke 
from the fire is led off by a flue built up 
on one side of the drier, and this also 
affords additional heat. In working, the 
small cylinders would be about half 
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filled with the cacao beans, and revolu- 

tion of the large wheel, which is driven 

by hand power, ensures the constant 

turning of the beans. The apparatus 

costs about £150 fora small plaut.—A gri- 

cere News, Vol. VII, No. 152, Feb. 
oa! , 


CACAO INDUSTRY OF THE WEST 
INDIES. 


Interesting papersin relation to the 
West Indian cacao industry were read 
at the late Agricultural Conference. 
The Hon. Francis Watts, C.M.G., sum- 
marised, on behalf of Mr. Joseph 
Jones and himself, the results of manurial 
experiments with cacao in_ Dominica, 
while Mr. R. D. Ansteadand Mr, J 
Moore viewed the progress of the ex- 
perimental work carried on at Grenada 
and St. Lucia respectively. Mr. Joseph 
Jones also read a paper on trials in 
grafting cocao which have been made 
at the Dominica Botanic Station. A sum- 
mary of Dr. Watts’ remarks dealing with 
the Dominica experiments is given below, 
followed by areprintof the paper pre- 
sented by Mr. Anstead :— . } 


CAcAo EXPERIMENTS IN DOMINICA, 


Manurial experiments are carried out 
in Dominica both at the Botanie Station 
and in the country districts. Those at 
the Botanic Station have beenin progress 
since 1900, and now present results of 
considerable interest, clearly indicating 
the value of judicious manuring on the 
part of the cacao planter. There are 
five cacao experiment plots at the Station. 
Of these, one has been regularly manured 
each year with an application of 4 cwt. 
of basic phosphate and 13 ewt. of 
sulphate of potash per acre, a second 
plot has been annually treated with 
4ewt. of dried blood per acre, and the 
third has received a complete manure 
(containing nitrogen, potash, and 
phosphates), composed of 4 ewt. of basic 
phosphate, 14 cwt. of sulphate of potash, 
and4 cwt. of dried blood per acre. The 


fourth plot has been annually mulched ~~ 


with grass and leaves, while the fifth 
has received no manure whatever. 


Considering the crop returns obtained 
during the past five years, the results 
show that the use of phosphates and 
potash on the first plot has increased the 
yield of dry cured cacao by an average 
of 219 lbs. per acre per annum _ over 


the yield given by the unmanured plot. | 


The use of the dried blood alone, 
primarily a nitrogenous manure, increas- 


ed the return of cacao by 187 lb,, while — 
sets Of 


the combination of the two 


te 
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manures, 7.e., phosphates, potash and 
dried blood resulted in an average 
yield of 374 lb. per acre per annum over 
and above that obtained from the unman- 
ured plot. The mulching gavethe great- 
est gain of all, viz., 402 lb. in excess 
of the return from the unmanured plot. 
Dr. Watt mentioned also that the cacao 
trees on the mulched plot are much 
finer and better developed than those 
iu the other plots, and also that the soil 
of the mulched area is in exceptionally 
good physical condition. Altaough such 


- good results have been obtained with 


mulching alone, Dr. Watts pointed out 
that in many cases it will be well 
to supplement mulching with moderate 
applications of nitrogen and phosphate. 
It is believed that potash is not urgent- 
ly needed as a fertilizing constituent 
in Dominica, as the soils of the island 
are fairly well supplied. 


' The resultsobtained with the experi- 
ment plots in the country districts show 
that manuresare beneficial and remun- 
erative in the establishment of young 
eacao, and that pen manure, when obtain- 
able, is likely to give the best results, 


Observation shows that good general 
results are likely to follow the intelligent 
use of the weeds growing in a cacao 
orchard. When the country experi- 
ment plots were first laid out in Dominica, 
attempts were made to keep weeds 
down thoroughly by a system of clean 
weeding. The soil showed signs of de- 
terioration, but on altering the method 
of treatment, allowing the weeds to 
grow to a moderate height, and then 
either cutlassing them down. or bedding 
them in with the fork, surprisingly good 
results followed. 


Mr. R. D. Anstead then read the follow- 
ing paper, reviewing the experimental 
work with cacao that is in progress at 
Grenada, of which island Mr. Anstead is 
Agricultural Superintendent. 


In Grenada, experiment plots of cacao 
are of two kinds, distinguished for the 
sake of reference, by the term ‘experi- 
ment plots’ and ‘experiment stations.’ 


The experiment plots, as was explained 
at the last Agricultural Conference 
(West Indian Bulletin, Vol. VI, p. 66), 
are each about one acre in extent, and are 
chosen from land near the public roads, 
belonging to peasant proprietors. 


The experiments carried out upon 
these plots are conducted by the Imperial 
Department, and are designed to run for 
three years, the cost of them being de- 
frayed from Imperial funds. 


The results obtained by means of these 
plots are highly satisfactory. The Agri- 
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cultural Instructor uses them as a rendez- 
vous when heisin the district, and as 
demonstration plots. Here he is able to 
meet the peasants, and to show them 
how agricultural operations, such as 
forking, drainage and pruning should 
be carried out, and how manures should 
be applied. 


Considerable interest has been taken 
in the plots by the neighbouring pea- 
sants, and the operations carried out 
upon them are imitated to an encourag- 
ing extent. The plots were originally 
chosen in poor areas, and where trees 
have been considerably neglected, in 
order that the benefits of scientific treat- 
ment may be the more marked. <A good 
crop serves as an excellent object-lesson 
to all cultivators of eacao, and indicates 
how the most satisfactory results are to 
be obtained. This year, for instance, 
from a plot one acre in extent, the owner 
has picked two-thirds of the total yield 
of cacao usually derived from five acres 
of land. 


With regard to the actual results of 
the experiments, figures are kept as 
accurately as possible, and published 
from year to year in the Annual Report 
of the Botanic Station; but from a 
purely experimental point of view, and as 
a means of obtaining accurate numerical 
results, the second class of experiments— 
the ‘experiment stations ’—should afford 
better opportunities than the experi- 
ment plots, since they are on a bigger 
scale and are run more on estate lines. 


These experiment stations are estab- 
lished on large estates and consist of 
not less than five acres or 1,000 trees. The 
cost of the experiments is borne by the 
owners, the Imperial Department supply- 
ing scientific advice as to the experi- 
ments, and the manner in which they 
should be conducted. Thesestations, of 
which there are at present five, have be 
come very popular, and next year a num. 
ber of others will be started. 


The result of establishing them has 
been to make the larger proprietors take 
a lively interest ia scientific experiments 
carried out on their own estates—experi- 
ments designed to answer questions and 
solve problems connected with their own 
soils and conditions. 


It is as yet too early in the history of 
these experiments to be able to give, 
with any confidence, numerical results, 
but two facts are already apparent: 
firstly, that cacao grown onthe heavy 
red clay soils of Grenada responds quickly 
and liberally to the applications of lime ; 
and secondly, that pen manure, when 
applied in heavy dressings and thor 
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oughly and deeply forked in, is of con- 
siderable value, and gives results that 
compare very tavourably with mineral 
and chemical fertilizers. 


Mr. Jones’ paper on the grafting of 
cacao, and the paper read by Mie. Mvore 
on experimental work at St. Lucia, will 
be reprinted in the next number of the 
Agricultural News.—Agricultural News, 
Vol. VII, No. 152, February 22, 1908. 


THE COCONUT WITH REFERENCE 
TO ITS PRODUCTS AND CULTIVA- 
TION IN THE PHILIPPINKS. 


MANURING.* 


The manuring problem must be met 
and solved bv the best resources at our 
command. The writer has had pointed 
out hundred of trees that, wholly guilt- 
fess of any direct application of manure, 
have borne excellent crops for many 
successive years; but he has also seen 
hundreds of others in their very prime, 
at thirty years, which once produced a 
hundred select nuts per year, now pro- 
ducing fluctuating and uncertain crops 
of fifteen to thirty inferior fruits. 


Time and again native growers have 
told me of the large and uniformly cou- 
tinuous crops of nuts from the trees 
immediately overshadowing their dwell- 
ings and, although some have attributed 
this to a sentimental appreciation and 
gratitude on the part of the palm at 
being made one of the family of the 
owner, a few were sensible enough to 
realize that it came of the opportunity 
that those particular trees had to get 
the manurial benefit of the household 
sewage and waste. 


Yet, the lesson is still unlearned and, 
after much diligent inquiry, I have yet 
to find a nut grower in the Philippines 
who at any time (except at planting) 
makes direct and systematic application 
of manure to his trees. 


In India, Ceylon, the Penang Penin- 
sula, and Cochin China, where the tree 
has been cultivated for generations, the 
most that was ever attempted until very 
recently was to throw a little manure 
in the hole where the tree was planted, 
and for all future time to depend on the 
inferior, grass-made droppings of a few 
cattle tethered among the trees, to com- 
pensate for the half million or more nuts 
that a hectare of fairly productive trees 
should yield during their normal bear- 
ing life. 


*Throughout this paper the ’writer uses this 
word in preference’ to ‘‘ fertilizing’”’#@ even} when 
speaking of so-called «« commercial fertilizers.” 
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Upon suitable coconut soils—i.e., those 
that are light and permeable—common 
salt is positively injurious. In support 
of this contention, I will state that salt 
in solution will break up and _ freely 
combine with lime, making equally 
soluble chlovide of lime which, of course, 
freely leach out in sucha soil and earry 
down to unavailable depths these salts, 
invaluable as necessary bases to render 
assimilable most plant foods; and that, 
on this account, commercial manures 
containing large amounts of salt are 
always to be used with much discretion, 
owing to the danger of impoverishing 
the supply of necessary lime in the soil. 


Finally, so injurious is the direct 
application of salt to the roots of most 
plants that the invariable custom of 
trained planters (who, for the sake of 
the potash contained, are compelled to 
use crude Stassfurt mineral manures, 
which contain large quantities of com- 
mon salt) is to apply ita very consider- 
able time before the crop is planted, in 
order that this deleterious agent should 
be well leached and washed away from 
the immediate field of root activity. 


That the coconut is able to take up 
large quantities of salt may not be dis- 
puted. That the character of its root is 
such as to enable it to do so without the 
injury that would occur to most culti- 
vated plants I have previously shown, 
while the history of the coconut’s inland 
career, and the records of agricultural 
chemistry, both conclusively point to 
the fact that its presence isan incident 
that in no way contributes to the health, 
vigor, or fruitfulness of the tree. 


Mr. Cochran’s analysis, based upon the 
unit of 1,000 average nuts, weighing in 
the aggregate 3,125 pounds, discloses a 
drain upon soil fertility for that number, 


amounting in round numbers to— 
Pounds. 

“Nitrogen &2 

Potash as nae 17 

Phosphoric acid ... ot 3 


Reducing this tocrop and area, and 
taking sixty fruits per annum per tree as 
a fair mean foc the bearing grovesin our 
coconut districts and on -those rare 
estates where a systematic spacing of 
about 173 trees to the hectare has been 
made, we should have an annual harvest 
of 10,300 nuts, or, stated in round num- 
bers, 10,000, which will exhaust each year 
from the soil a total of— 


Pounds. 
Nitrogen 824 
Potash sis 170 
Phosphoric acid... 30 


oe 
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The coconut, therefore, while a good 
feeder, may not be classed with the most 
depleting of field crops. 


To make this clear I exhibit, by way of 
contrast, the drafts made bya relatively 
good crop of two notoriously soil-im- 
poverishing crops—tobaeco and corn— 
and, on the other hand, the drafts made 
by an equivalent average cotton crop, a 
product considered to make but light 
drains upon sources of soil fertility. 


A proportionate tobacco crop of 1,000 
kilos per hectare will withdraw from the 
soil (reduced to the same standard of 
weights adopted by Mr. Cochran)— 


Pounds. 
Nitrogen 1 168 
Potash see 213 
Phosphoric acid... 23 


An equivalent crop of shelled corn, say, 
of 125 bushels per hectare, will with- 
raw— 


Pounds. 
Nitrogen 200 
Potash BAS 185 
Phosphoric acid 75 


while a relative crop of lint cotton of 
287 kilos (700 pounds) per hectare* will 
only exhaust, in round numbers— 


Pounds. 
Nitrogen 114 
Potash Pes 70 
Phosphoric acid 30 


There is an analogy between these four 
products that make them all comparable, 
in so far as allare largely surface feeders, 
and, as experience shows that there can 
be no continuing success with the last 
three that does not include both cultiva- 
tion and manuring, we may use the ana- 
logy to infer a like indispensable neces- 
sity for the successful issue of the first, 


Cultivation asa manurial factor should, 
therefore, not be overlooked, and all the 
more strongly does it become emphas- 
ized by the very difficulties that for some 
zyears to come must beset the Philippine 
planter in the way of procuring direct 
manures. 


When it comes to the specific application 
of manures and how to make the most of 
our resources, we shall have to turn back 
to the analysis of the nut and note that, 
relatively to other crops, it makes small 
demands for nitrogen. Atthesame time 
it must not be forgotten that these 
chemical determinations only refer to the 
fruit, and that, with the present incom- 
plete data and lack of investigation of 
the constituent parts of root, stem, leaf, 


*Farmers’ Bulletin, 114, United States Depart- 
ment of Agriculture, 
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and branch, we have nothing to guide 
us, but what we may infer from the 
behaviour of the plant and relationship 
to plants of long-deferred fruition, whose 
manurial wants are well understood. 


Itis now the most approved orchard 
practice to encourage an early develop- 
mentof leaf and branch by the liberal 
application of nitrogen, whose stimulant 
sorte upon growth are conceded as the 

est. 


In temperate regions, the exigencies of 
climate exact that this be done with dis- 
cretion and care, in order that the unduly 
stimulated growths may be fully ripened 
and matured against the approach of an 
inclement season. In the Tropics no 
such limitations exist, and the early 
growth of the tree may be profitably 
stimulated to the highest pitch. That 
this general treatment, as applied to 
young fruit trees, is specially the one in- 
dicated in the early life of the coconut, 
may be quickly learned by him who will 
observe the avidity with which the fleshy 
roots of ayoung coconut will invade, 
embrace, and disintegrate a piece of 
stable manure. 


Notwithstanding lack of chemical ana- 
lysis, we may not question the fact that 
considerable supplies of both potash and 
phosphoric acid are withdrawn in the 
building up of leaf and stem; but these 
are found in sufficient quantity in soils 
of average quality to meet the early 
requirements of the plant. It is only 
when the fruiting ageis reached that 
demands are made, especially upon the 
potash, which the planter is called upon 
to make good. 


Good cultivation, the application of a 
generous supply of stimulating nitrogen 
during its early career, and the gradual 
substitution in later life of manures in 
which potash and phosphoricacid, partic- 
ularly the former, predominate, are 
necessary: 


How, then, may we best apply the 
nitrogen requirements of its early life? 
Undoubtedly through the application of 
abundant supplies of stable manures, 
press cakes, tankage, or of such ferti- 
lizers as furnish nitrogen in combination 
with the large volume of humus neces- 
sary to minister to the gross appetite of 
the plant under consideration. But the 
chances are that none of these are avail- 
able, and the planter must have recourse 
to some of the green, nitrogen-gathering 
manures that are always at his com- 
mand. 


He must sow and plow under crops of 
peas, beans, or other legumes that will 
furnish both humus and nitrogen in 
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excess of what they remove. Inciden- 
tally, they will draw heavily upon the 
potash deposits of the soil, and they 
must all be turned back, or, if fed, every 
kilo of the resulting manure must be 
scrupulously returned. He must pay 
for the cultivation of the land, for the 
growing of crops that he turns back as 
manure (and that involves further ex- 
pense for their growing and plowing 
under), and, in addition, he must be 
subject to such outlay for about seven 
years before he can begin to realize for 
the time and labour expended. 


But there are expedients to which the 
planter may have recourse which, if 
utilized, may return every dollar of 
cultural outlay. By the use of a wise 
rotation he can not only maintain his 
land in a good productive condition, but 
realise a good biennial crop that will 
keep the plantation from being a finan- 
cial drag. The rotation that occurs to 
me as most promising on the average 
coconut Jandsof these {slands would be, 
first, a green manure crop, followed by 
corn and legumes, succeeded by cotton, 
and then back to green manures. 


To make the first green crop effective 
as manure, both lime and potash are 
essential—the former to make available 
the nitrogen we hope to gather, and the 
potash in order to secure the largest and 
quickest growth of the pulse we are to 
raise for mauurial purposes. 


Both these elements are generally in 
good supply in our coconut lands ; but, 
if there is uncertainty upon this point, 
both should be supplied in some form. 
Fortunately, the former is cheap and 
abundant in most parts of the Archipel- 
ago, and, when well slaked, may be 
freely applied with benefit at the rate 
of a ton Or even more to the hectare. 


In default of the mineral potash salts, 
the grower must seek unleached wood 
ashes, either by burning his own unused 
jungle lJand to procure them, or by 
purchasing them from the neighbour 
who has such land to burn over. If 
located on the littoral, he will carefully 
collect all the seaweed that is blown in, 
although in our tropical waters the huge 
and abundant marine alge are mostly 
lacking. Such. as are found, however, 
furnish anot inconsiderable amount of 
potash, and, in the extremities to which 
planters remote from commercial centres 
are driven, no source is toc inconsider- 
able to be overlooked. 


The first green crop selected will be 
one known to be of tropical origin, which, 
with fair soil conditions, will not fail to 
Slve a good yield. He may with safety 
wy any of the native rank-growing 
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beans, cowpeas, soja, or velvet beans; 
or, if these are not procurable, he has at 
command everywhere an unstinted seed 
supply of Cajanus indicus, or of Clitorea 
ternatea, which will as well effect the 
desired end—to wit, a great volume of 
humus and anew soil supply of nitrogen. 
It remains for the planter to determine 
if the crop thus grownis to be plowed 
under, or if he will useit to still better ad- 
vantage by partially feedingit, subject, 
as previously stated, to an _ honest 
return to the land of all the manure 
resulting therefrom. 


\ 


He may utilizeit in any way, even to 
selling the resulting seed crop, provided 
all the remaining brush is turned back 
to the land and a portion of the money 
he receives for the seed be reinvested 
in high-grade potash and phosphatic 
manures. Theplantationshould now be 
in fair condition for a corn corp, and, 
as a very slight shading is not prejudicial 
to the young palms, the corn cau be 


planted close enough to the trees, leaving 


only sufficient space to admit of the free 
cultivation that both require. 


It must not be forgotten that corn 
makes the most serious inroads upon 
our soil fertility of any of the crops in 
our rotation, and, unless by this time the 
planter is prepared to feed all the grain 


produced to fatten swine or cattle, it. 


had better be eliminated from the ro- 
tation and peanuts substituted. In addi- 
tion to this, he must still make good 
whatever drains the corn will have made 
upon this element of soil fertility. 


Cropping to corn attacks the coconut 
atanew and vulnerable point, against 
which the careful grower must make 
provision. It will be remembered that 
anaverage corn crop makes very con- 
siderable drafts upon the soil supply of 
phosphoric acid; but, if the grain is used 
for fattening swine, whose manure is 
much richer in phosphates than most 
farm manures, and the latter is restored 
to the land, serious soil impoverish- 
ment may be averted. 


The next step in our suggested rota- 
tion is the cotton crop. Here, too. limi- 
tations are imposed upon the planter 
who is without abundant manurial 
resources to maintain the future integ- 
rity of his grove. He may sell the lint 
from his cotton, but he cannot dispose 
of nt (as is frequently done here) in the 
seed. 


If the enterprise be not upon a seale 
that will justify the equipment of a 
mill and the manufacture of the oil, he 
has no alternative but to return the seed 
in lieu of the seed cake, wasteful and 
extravagent though such a process be. 
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The oil so returned is without manurial 
value, and, if left in the seed, is so much 
money wasted. The rational process, of 
course, calls for the return of the press 
cake, either direct or in the form of 
manure after it has been fed. With this 
is also secured the hull, rich in both the 
potash and the phosphoric acid,* which 
wenow know isso essential to the future 
welfare of the grove. 


The above rotation is simply suggest- 
ed as a tentative expedient. 


The ground will now be soshaded that 
we cannot hope to raise more catch 
crops for harvesting, although it may be 
possibleduring the dry season to raise 
a partial stand of pulses, of manure value 
only; but, from the fruiting stage on, 
this becomes a minor consideration. 


This stage of the cultural story brings 
us once more face to face with the prin- 
ciple contended for at the beginning of 
this paper, namely, that there can be no 
permanent prosperity in this branch of 
horticulture until the crop is so worked 
up into its ultimate products, that none 
of the residue of manufacture goes to 
waste. 


At best the return of these side pro- 
ducts is insufficient, and, despite their 
eareful husbandry, we cannot ultimately 
evade agreater or less resort to inorganic 
manures of high cost and different pro- 
curement. 


The residue from the press cake is rich 
in nitrogen and humus, which, in the 
ever-increasing shade of the grove, will 
become more .and more difficult to 
produce there through nitrogen-making 
agencies ; but the waste from the manu- 
facture of coir and the ashes from the 
woody shell will go far toward supplying 
the needed potash. 


Such a system would, if closely follow- 
ed, practically restrict the farmer’s ult- 
imate purchases toa small quantity of 
acid phosphates, or of bone dust, which, 
in conjunction with good tillage, should 
serve to maintain the grove in a highly 
productive condition for an indefinite 
term of years. 


As an auxiliary manurial agent of 
definite, well-proven value in this Archi- 
pelago, I will briefly recite some of the 
benefits that may be expected to follow 
oceasional irrigation during the dry 
season. 


It strongly accelerates growth and 
early maturity. A few irrigated trees, 
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reputed to be under five years from seed 
and already bearing fruit, were shown 
the writer on the Island of Jolé. The 
growth was remarkably strong and 
vigorous, notwithstanding that the 
water of irrgation had been applied in 
such a way that the tree could only hope 
to derive a minimum of benefit from its 
application. It had merely been turned 
on from 2 convenient ditch whenever 
the soil seemed baked and dry, at inter- 
vals of one to three weeks, as circum- 
stances seemed, 


Irrigation, but always in connection 
with subsequent cultivation, may be 
considered equal to a crop guaranty that 
is not afforded so effectually by any 
purely cultural system. 


Rarely has a better opportunity oc- 
curred to demonstrate the unquestioned 
benefits that have inured to these few 
Jol6 trees from the use of irrgating 
waters than the present season of 1902-03. 
From many sources reports come to 
this Bureau of trees failing, or dying 
outright, from lack of moisture. While 
it is true that the present dry season has 
had no parallel since 1885-86, and that 
the rainfall during the dry season has 
been lessthan half the normal, yet it 
should not be forgotten that, during the 
eight months from October to May, 
inclusive, the average precipitation on 
the west coast, at the latitude of Manila, 
is only about 460 mm.,%and that, when 
the amount falls below this, the coconut 
isbound to suffer. 


Though it is true that the evil effects 
ofdrought may be modified, if not al- 
together controlled, by cultivation, the 
assistance of irrigation places the cul- 
tivator in an impregnable position. If 
evidence in support of this statement 
were called for, it might be found to- 
day in the deplorable condition of those 
groves that have been permitted to run 
to pasture, as compared with those in 
which some attempts have been made 
to bolo out the encroaching weeds and 
grasses. 


It is probably true that, except on 
very sandy soils, continued surface irri- 
gation would aggravate the superficial 
root-developing tendency of the tree; 
and to what extent,if any, occasional 
laceration by deepshovel tooth cultiva- 
tion would injure the tree remains to 
be seen. There are, however, few 
economic plants that so quickly repair 
root damage as the Palmae, and, unless 
the seatof injury extends over a very 
large area, it is probable thatthe result- 
ing injury would be of no consequence, 
as compared with the general benefits 
that would result from irrigation. 
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HARVEST. 


Harvest of the crop requires but a 
brief discussion. The nuts should be 
plucked when ripe. ‘The phenomenon of 
maturity cannot be readily described in 
print. It frequently is as evident in 
nuts of a bright green color as in those 
of a golden-yellow color, and the re- 
cognition is one of those things that can 
only be learned by experience. 


The practice, so general in the Sey- 
chelles, of allowing the nut to hangjtill it 
falls to the ground is certainly undesir- 
able in these islands. On the contrary, 
the overripe nuts will seldom fall until 
dislodged by a storm, and it is no un- 
common thing to see nuts that have 
sprouted and started to grow upon trees 
in plantations where the harvest is left 
to the action of natural causes. Such 
nuts, of course, are entirely worthless 
for the manufacture of oil or copra, and 
even the husk has depreciated in value, 
the finest coirs, in fact, being derived 
only from the fruit that have not attain- 
ed tull ripeness. In any ease, the nuts 
should be picked and the crop worked up 
before any considerable enlargement or 
swelling of the embryo occurs. From 
this time onward physiological changes 
arise which injuriously affect the quan- 
tity and quality of what is called the 
meat, 


The heaping up of the nuts for some 
time after harvest favors some milk 
absorption, which seems to facilitate 
the subsequent easy extraction of the 
endosperm. 


ENEMIES. 


Outside of certain insects of the order 
Coleoptera, coconuts in the Philippines 
are reasonably tree from enemies; in some 
districts, close to forest-clad areas. the 
raids of monkeys do some damage. A 
tree-nesting rat, which nibbles the 
young nuts, is also a source of consider- 
able loss. The rat is best overcome by 
frequent disturbance of his quarters. 
This involves the removal of the dead 
leaves and thatch that form constantly 
about the base of the crown. But the 
wisdom of this recommendation will 
depend entirely upon circumstances. As 
the planter may find that rats or the 
rhinoceros beetle are the lesser evil, so 
should he be governed. 


There are localities in the Archipelago 
where the plague of rats is unknown and 
where the beetles abound. In that case 
it would be unwise to disturb the leaves 
which are very tardily deciduous and do 
not naturally fall till the wood beneath 
is hard, mature, and practically imper- 
vious to the attacks of insects. 
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Where rats are numerous and insects 
few, which is the case in some localities, 
the dead and dying leaves, among which 
the rat nests, may be advantageously 
cleared away whenever the tree is climbed 
to harvest the fruit. 


Among serious insect enemies we 
have to contend largely with the very 
obnoxious black beetle, Oryctes rhino- 
cerus, and, fortunately, to a lesser ex- 
tent, with Rhynchoporus ferrugineous 
(probably the same as R. ochreatus of 
Kydoux), while R. pascha, Boehm., and 
Chalcosma atlas, Linn., are alsosaid to 
appear occasionally. 


However different their mode of 
attack, the general result is the same, 
and their presence may surely be detect- 
ed by the appearance of deformed or 
badly misshapen or lacerated leaves. 


The attacks of all species are confined 
to the growing point and as far down- 
ward as the wood is tender and suscept- 
ible to the action of their powerful 
mandibles. 


The black beetle makes its attacks when 
fully mature, eating its way into the soft 
tissues and generally selecting the axil 
of a young leaf as the point of least re- 
sistance. Others simply deposit their 
eggs, which hatch out, and the resulting 
grub is provided with jaws powerful 
enough to do the same mischief. Two 
or three of these grubs, if undisturbed, 
are sufficient in time to completely riddle 
the growing tip, which then falls over 
and the tree necessarily dies. 


REMEDIES. 


_ Remedies may be described as preven- 
tive and agressive, and, by an active 
campaign of precaution, many subse- 
quent remedial applications can be 
avoided. 


Most of the beetles attacking the palm 
are known to select heaps of decompos- 
ing rubbish and manure as their favour- 
ite (if not necessary) breeding places, 
and it is obviously of importance to 
break up and destroy such ; nor can any 
better or more advantageous way of 
effecting this be suggested than by 
promptly spreading and ploughing under 
all such accumulations as fast as they 
are made; or, if this be impracticable, 
by forking or turning over or otherwise 
disturbing the heaps, until convenient 
to dispose of them as first suggested. 


A truly preventive and simple remedy, 
aud one that I can commend as a result 
of close observation, is the application of 
a handful or two of sharp, coarse, clean 
sand in the axillw of the young leaves. 
The native practice is to mix this with 
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ashes, salt, or tobacco dust; but it is 
questionable if the efficacy of the 
remedy lies so much in these additions 
as in the purely mechanical effect of the 
sand, the coustant addition of which 
eannot be other than highly objection- 
able to the insect while burrowing. 


OF offensive remedies, probing with a 
stout hooked wire is the only form of 
warfare carried on in these Islands ; but, 
as the channel of the borer is sometimes 
tortuous and deep, this is not always 
effective. A certain, simple, and easily 
applied remedy may be found in carbon 
bisulphid. It could be applied in the 
holes (which invariably trend down- 
ward) with asmall metal syringe, The 
hole should be sealed immediately with 
a pinch of stiff moist clay. 


It is likely that this remedy and prob- 
ing witha wire are the only successful 
ways of combatting the red_ beetle, 
whose grub strikes in wherever it finds 
a softspot; but, for these species which 
attack the axils of the leaves, I have 
great faith in the efficacy of the *‘ sand 
cure,” and no nut picker should go aloft 
unprovided with a small bamboo tube 
of dry, sifted sand, to protect the bases 
of recently expanded leaves. 


In Selangor coconut trees now come 
under the Government inspection, and 
planters and owners, under penalties, 
are compelled to destroy these pests. 
Mr. L. C. Brown, of Kuala Lampur, in 
that State, who writes intelligently on 
this subject,* lays great stress on the 
value of clean cultivation in subduing 
beetles, and repeats a cultural axiom that 
never grows old, and that will, conse- 
quently, bear reiteration here—that it is 
rarely anything but the neglected 
plantation that suffers, and that the 
maintenance at all times of a healthy 
vigorous growth is in itself almost a 
guaranty of immunity from attacks of 
these pernicious insects. 


While we, unfortunately, know that 
this is notin all cases an assured pro- 
tection against diseases or insect ene- 
mies, it certainly minimizes the danger 
and, in itself, isa justification of the 
high-pressure cultural treatment advo- 
cated throughout the preceding pages. 


RENOVATION OF OLD GROVES, 


Material improvement of old planta- 
tions may sometimes be effected and, 
unless the trees are known to be upward 
of fifty years old, generally repays the 
labour. Marked increase in crop has 
followed a heavy thinning out of trees 
upon the Government coconut farm at 
San Ramon, Mindanao. The improve- 
ment that a free cultivation of air and 
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abundant sunlight have effected is very 
marked. Where it can be done, ploughing 
is also sometimes feasible and should be 
followed by immediate crop improve- 
ment. The average native plough is not 
so well adapted for working over an old 
or neglected grove as it is for original 
soil preparation. Itacts more asa sub- 
soiler and will tear and lacerate more 
roots than is desirable. A single carabao, 
or one-horse American garden plough 
is the better implement for this work. 
Extensive bat guano deposits are found 
in Mindoro, Guimaras, and Luzon. Some 
of them show richness in nitrogen and, 
when accessible at a moderate cost, 
would be useful in the renovation of old 
groves, where the shade would be ad- 
verse to the rearing of good crops of 
nitrogen gatherers. 


CONCLUSION. 


1. There are large areas throughout 
the littoral valleys of the Archipelago, 
as yet unexploited, which, in the essen- 
tials of soil, climate, irrigation facilities, 
and general environment, are suitable 
for coconut growing, 


2, The present conditions present 
especially flattering attractions to coco- 
nut growers capable of undertaking the 
cultivation upon a scale of some magni- 
tude. By co-operation, small estates 
could combine in the common ownership 
of machinery, whereby the products of 
the grove could be converted into more 
profitable substances than copra. 


3. The present production of copra 
(estimated at 278,000 piculs in 1902) is an 
assurance of a sufficient supply to 
warrant the erection of a _ high-class 
modern plant for the manufacture of 
the ultimate (the ‘‘ butter”) products of 
the nut. The products of such an enter- 
prise would be increased by the cer- 
tainty of a local marketjin the Philip- 
pines for some part of the output. 
The average market value of the best 
grades of copra in the Marseilles market 
is $54°40, gold, per English ton. The 
jobbing values on January 1 of this year, 
of the refined products, were, for each 
ton of copra :— 


Butter fats $90:00 
Residual soap oils 21:00 
Press cake ah a 5:20 

Total... 116-20 


The difference representing the profit 
per ton, less the cost of manufacture. 


4. The minimum size of a plantation, 
on which economical application of oil 
and fibre preparing machinery could be 
made, is 60 hectares. 
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5. There is no other horticultural 
tropical product which may be grown 
in these Islands where crop assurance 
may be so nearly guaranteed, or natural 
conditions so nearly controlled by the 
planter who, knowing correct principles, 
has the facilities for applying them. 


6. The natural enemies and diseases 
of the plant are relatively few, easily 
held in check by vigilance and the exer- 
cise of competent business management. 


7. The labor situation is bound more 
seriously to affect the small planter, 
wholly dependent upon hand labor, than 
the estate conducted ona large enough 
scale to justify the employment of 
modern machinery. 


8, In view of an ever-expanding de- 
mand for coconut products, and in the 
light of foregoing eonclusions, the in- 
dustry, when prosecuted upon a con- 
siderable scale and subject to the require- 
ments previously set forth, promises for 
many years to be one of the most pro- 
fitable and desirable enterprises which 
command the attention of the Filipino 

_ planter. 


The greatest mine of horticultural 
wealth which is open to the shrewd 
planter lies in the heaps of waste and 
neglected husks that he can now procure 
from adjoining estates for the asking 
and cartage. 


With labour at 1 peso per diem and at 
the ‘present price of potash and phos- 
phoric acid, all the husks in excess of 300 
per diem which could be hauled would 
be clear profit. The ashes of these, when 
burned and applied to the old grove, 
would have an immediate and revivify- 
ing influence. 


Many trees in an old plantation have 
ceased to bear. Whether this is due to 
exhaustion from old age or from soii 
exhaustion is immaterial; each should 
be eradicated and the time-honored 
custom of replanting a fresh. tree in its 
place abandoned. These renewals are 
difficult enough in any fruit or nut 
orchard where the scientific cultural 
conditions have been ot the best. 
Renewals in a coconut grove, unless the 
vacant space is abnormally large and 
can be subjected to some years of soil 
improvement are unprofitable. 


There is a wide range of opinion as to 
the bearing life of a coconut tree. It is 
said to vary from thirty to one hundred 
and thirty years. Grown more than 
forty, or possibly fifty years old, the 
writer would hesitate to undertake the 
mprovement or renewal of the grove. 
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Palms, unlike exogenus trees, afford 
no evidence by which their age may be 
determined. In general, with advanced 
years, come great height and great 
attenuation. In the open, and where fully 
exposed to atmospheric influences, these 
form an approximate criterion of age. 
The so-called annular scars, marking the 
earlier attachments of leaves, furnish no 
clue to age.—Department of the Interior, 
Philippines Bureauof Agriculture, Far- 
mers’ Bulletin No. 8. 


COCONUT SPLITTING FOR COPRA, 


By J. C. WILLIs, 


In the Hawaiian Islands the nati 
instead of first taking off the cna 
then splitting the nut, split the whole 
nut with one blow of a heavy knife and 
then stand it out in the sun to dry 
the copra, If sun drying is used, so that 
space is not a consideration, there 
seems a good deal to be said for this 
method. 


t 


THE COCONUT IN SAMOA. 


(Exploitation du Cocotier & Samoa. @ 
apies Preuss. Journ. d’Agr. trop. Mar. 
1908, abstracted by J. C. Willis,) 


The European plantations, mostly be- 
longing to the Meutsche Handels und 
Platagen Gesellschaft, covered 3,550 
hectares in 1906, and had 325,000 palms, 
while the natives probably had at least 
700,000 palms. About 9,000 tons of copra 
are annually exported. 


The cultivation of the coconut is much 
less intensive than in Ceylon, where 
labour is more easily obtainable. A 
circle of about 10 feet in diameter is kept 
clean round each palm, but a circle of 
2feet in diameter is left untouched to 
prevent destruction of roots by the 
winds. The .palms are planted in 
general 32x32 feet, though on some 
plantations 28x28. In young  plant- 
ations manioca, castor-oil, sweet potatoes, 
chillies &c., are grownas catch crops. 
In older plantations the land is given 
up to pasturage. The Deutsche Handels 
und Plantagen company has 2,500 head 
of cattle on 3,000 hectares (1 for 3 acres). 
Illuk grassis very troublesome, and to 
check it Passiflora fotida is sown between 
the trees. 


ioe 
a4a 


ryt ei 


| 
1 
4 


\ June 1908. 


ne ean « 


PIMENTO GROWING IN JAMAICA. 


An interesting account of the methods 
followed in the growing and _ prepar- 
ation of pimento (Pimenta officinalis), is 
contributed by the American’ Cousul 
at Kingstor, to the United States Con- 
sular and Trade Reports for the month 
of November. 


The particulars given below have 
been abstracted from the articlein ques- 
tion, with a view of supplementing the 
information on pimento growing which 
has already appeared in the Agriculural 
News (Vol. IV, p. 295). 


Jamaica appears to be the only coun- 
try in the world from which pimento is 


. exported ; although an inferior quality 


ofthe spice is grown in 
other parts of 
America. 


Mexico, and 
Central and South 


The pimento berries are dark in colour, 
and about as large asa pea. They possess 
an odour and flavour resembling a mix- 
ture of cinnamon, cloves, and nutmegs, 
from which the name ‘allspice’ has 
been given tothem, The pimento tree, 
which belongs to the myrtle family, 
attains a height of 30 feet. 


The tree flourishes in the wild state, and 
plantations are readily established by 
allowing land near pimento trees to be- 
come overgrown with bush from which 
young seedling spring up, asa _ result of 
a large number of seeds deposited by the 
birds that have been eating the pimento 
berries. The bushis then cleared, and 
the pimento trees are allowed to grow 
up. Most of the plantations in Jamaica 
were formed in this way. Itis stated 
that the best results are obtained, when 
a distance of 20 feet is allowed from 
tree to tree. Thetree grow well on a 
poor soil, when itis fairly light and well 
drained. 


The first crop is yielded when the 
trees are about seven years old, and 
after that the crops increase each year 
until the trees reach maturity, which 
takes place at about eighteen or twenty 
years old. The berries, which form the 
‘allspice ’ of commerce, grow in clusters 
onthe tree. They are gathered while 
green, before arriving at the stage of 
ripeness. The full, but unripe berry is 
spicy and indeed somewhat peppery. In 
gathering the berries the process follow- 
ed is for one person to climb the tree and 
break off the young branches, which are 
thrown to the ground, the berries being 
picked from the stalks by women and 
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children. Ripe berries are kept separate 
from the green ones. Contrary to what 
might be expected, this breaking of the 
branches does not seem to damage the 
trees, but it is stated to afford the necess- 
ary annual pruning without which the 
trees would not bear regularly. 


The berries are afterwards put through 
a drying process, in the same manner as 
coffee, the process lasting from three to 
twelve days. This takes place either 
in thesun or sometimes in wet weather 
by means of an American fruit evapor- 
ator. The fruits are known to be 
sufficiently dry when the seeds rattle on 
shaking, and are of a dark, spicy colour. 
In favourable seasons, as much as one 
hundredweight of dry spice is obtained 
from a single tree. 


When ripe, the pimento berries are of 
a glossy black colour, sweet and spicy 
in flavour. If not picked before reach- 
ing this stage, such berries are often 
used to make pimento dram,a_ native 
drink. From the leaves of the pimento 
an essential oil is distilled, which, add- 
ed to rum, makes bay-rum. Theannual 
average export ot pimento from 
Jamaica is about 75,000 bags, weighing, 
on an average, 145 lb. each. 


In 1905-6, the Jamaica pimento crop 
fell short of the average, on account of 
the heavy and destructive rains which 
occurred at the time whenthe berries 
were forming on the trees, and the 1906-7 
crop was again short as aresult of the 
prolonged drought. On account of the 
continuance of the drought, this year’s 
crop is again expected to be small, and 
will probably not exceed 40,000 ewt. 


As a result, the price of this product is 
higher than usual, the figure quoted in 
Jamaica. at the time the Consular Report 
was written, being 2ls. per 100 lb., as 
compared with an average price for 
many years past of 15s. per 100 lb. It is 
stated that if more care were taken in the 
preparation and curing of the spice on 
the part of thesmall settlers, their pro- 
duct would command a higher price in 
the market. 


Pimento growing is chiefly carried on 
in the parish of St. Ann, but consider- 
able quantities are also produced in the 
parishes of St. Hlizabeth, St. Mary, 
Trelawney, and Manchester.—dAgricul- 
tural News., Vol. VII, No. 149. 


[The tree does very well at Peradeniya, 
but no one, sofar as we know, has 
attempted to grow it in Ceylon ona 
commercial scale.—Eb.] 
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LIST OF JUNGLE PRODUCTS USED 
BY THE POOR DURING THE 
FAMINE, 1896-97, 


By T. E. D. INNEs, 


Agent, Balrampur Estate. 


[This is a useful list. Those plants 
which occur native in Ceylon are marked 
with an asterisk.—ED. ] 


SHRUBS. 


1, JHARBERA (Zizyphus nummularia, 
W. and A., Nat. Ord. Rhamnaceae).— 
Ripens about in October when it is 
gathered and eaten as a fruit. Bread is 
also made from it. It was also eaten 
unripe during the famine, the stone being 
taken out, and the remainder pounded 
up and eaten both uncooked and also 
made into bread. The seeds are soaked 
in water, and the decoction strained and 
drunk as a cooling drink, and great 
thirst quencher. [Other species of Z. 
occur in Ceylon, eg., 4%. Jujuba, the 
Maha-debara or Ilantai, and the fruit is 
eaten. | 


*2. KARAUNDA DEsI (Carissa Caran- 
das, L., Nat. Ord. A pocynaceae).—This 
ripens during the rainy season, and is 
a small berry produced on a_ thorny 
shrub, and is eaten when ripe. Chatni 
and pickles are also made from the fruit. 
[Maha-karamba, Sin., Perumkila, Tam.] 


*3. KARAUNDAJANGLI (Carissa spina- 
rum, A. D. C,, Nat. Ord. Apocynaceae). 
—Thisis a small berry produced on a 
thorny shrub and ripens in December. 
Itisa general article of food amongst 
the poor who pluck and eat it when ripe. 
(Hin-karamba, Sinh., Chirukila, Kilatte, 
Tam.] 


4, KHAJUR OR PALOWTI (Phoenix acau- 
lis, Buch., Nat. Ord. Palmae).—The root 
is much sought after. The outside bark 
is removed, and the inside is split up 
into 4or 5 pieces and pounded, when a 
coarse white flour is produced; the 
stringy parts are removed and thrown 
away and the flour ground in chakkis 
and made into bread. It is considered 
most edible and is much sought after, 
generally eaten in the cold season, as it 
is said to be very heating and causes 
dizziness when eaten in the warm 
weather, At the top of the root, where 
the very fresh green leaves start, the 
white soft vegetable substance between 
the base of the leaves and the root is 
eaten uncooked. The fruit of this plant 
ripens in April and May, and is also 
eaten. [P. zeylanica, the Indi, occurs in 
Ceylon. | 


“5. Buust DAL ARHAR (Cajanus indi- 
cus, Spreng., Nat. Ord. Leguminosae).— 
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This is simply the dry husks over the 
arhar dal, which were ordinarily thrown 
away, but during the famine were kept, 

ounded into four and made into bread. 
Cultivated in Ceylon under the name 
Ratatora, Sinh., Thavarai, Tam., or 
Pigeon-pea. | 


6. KHARHAR KA PHAL (Gardenia 
turgida, Roxb., Nat. Ord. Ruwbiaceae).—A 
wild thorny shrub producing a fruit like 
the bel, when unripe it is boiled and 
eaten, but when it ripens becomes pois- 
onous. Fruits in June and is edible 
about July and August, after which it 
begins to ripen. 

*7, Siva CHABENI (Grewia polygama, 
Roxb., Nat Ord. Tiliaceae).—A jungly 
bush. The fruit when ripe is eaten un- 
cooked and when unripe is parched and 
eaten like gram. It is more or less nut- 
ritive. The root is used medicinally. 
Fruits in July and ripens about January. 
[Bora-daminiya, Sinh., Taviddai, Tam., 
common in dry zone.| 


*8. Marni (Randia dumetorum, Lank., 
Nat. Ord. Rubiaceae).—A jungle shrub 
which fruits about July and ripens 
about January. When the fruit is un- 
ripe it is boiled and eaten, but when it 
ripens it becomes rather poisonous. lt 
is used medicinally when ripe. 
jungle people use it to poison water to 
enable them to catch the fish. [Kukuru- 
man, Sinh., Karai,Tam., common near 
coastin dry zone. Ripe fruit used as 
fish poison by Veddahs. | 


9. DAFER OR BENDUL (Grewia scab- 
rophylla, Roxb., Nat. Ord. Tiliaceae).— 
Also known as Patra. A jungle shrub 
found in sub-montane forest, produces 
a small round fruit which ripens in 
November and December. Haten un- 
cooked, and sweet to the taste, consid- 
ered wholesome. 


10. MaxKkora JANGLI (Dioscorea glabra, 
Roxb., Nat. Ord. Dioscoreaceae.)--Thefruit 
of athorny shrub found in the jungle, 
and eaten when ripe. Ripens about 
November and December. [Many species 
of Dioscorea in Ceylon (yams). | 


“11. PERAR (Randia uliginosa, D.C., 
Nat. Ord. Rubiaceae).—A thorny shrub 
found in the jungle, as a rule near water. 
The flowers and fruit are both eaten 
after being boiled. It flowers about 
June, and ripens about March, and pro- 
vides food for nearly nine months in the 
year. Considered most edible. [Kt-ku- 
kuruman, Wadiga, Sin.; edges of tanks; 
fruit flesh used in curries.] ‘i 


*12. Bao Brreane (Lmbelia robusta, 
Roxb., Nat. Ord. Myrsineane).—A shrub 
found in the jungle, the fruit of which 
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is eaten when ripe. Fruits about Janu- 
ary and February and eaten_uncooked. 
It is also used medicinally. [Rare. | 


18. Gur MasuRiA. (This is probably 
Antidesma diandrum, Roth., Nat. Ord. 
Buphorbiaceae.—Hon. Ed.)—A bush found 
in the jungles. These leaves are boiled 
and eaten as a vegetable. The fruit 
which ripens about January or February 
is eaten uncooked. 


14, DHowratl.—A shrub found in the 
jungle. The fruit is eaten when _ ripe 
uneooked. Fruit ripens about June. 
Considered most edible. 


15. KatTrat.—A thorny shrub found in 
the jungle. The fruit which ripens 
about May or June is eaten uncooked. 
It is considered most edible. 


16. SATAWAR (Pueraria tuberosa, 
D.C., Nat. Ord. Leguminosae).—A small 
shrub found in the jungle. The root is 
pounded aud used medicinally. Sup- 
posed to give strength and increase milk 
supply in animals. The new shoots 
which appear about March are very 
edible and much sought after. 


17. Kanpb Moon.—A small shrub found 
in the jungles, and which is also culti- 
vated: The root is parched or boiled, 
and considered most edible. 


*18. AKkoHuR (Alangium Lamarcki, 
Thwaites, Nat. Ord. Cornaceoe).—A shrub 
found in terai jungle. The fruit when 
ripe is eaten uncooked. Fruits in June. 
{Mul-anninchil, ‘lam. Common. | 


TREES. 


*19. TEND (Diospyros Melanoxylon; 
Roxb., Nat. Ord. Hbenacew.)—When ripe 
is generally eaten asafruit. During the 
famine when unripe it was. dried, 
pounded, and made into bread. It was 
also baked, ground, and made into a 
kind of sattu. Usually it is baked when 
unripe: and eaten. The method usually 
adopted is a hole dug in the ground, and 
a layer of bhusa spread at the bottom, 
the fruit is placed on the busha, and 
another layer of busha is spread over 
it and then a layer of mud. On the mud 
a fire is kindled and the fruit slowly 
baked. Fruits in August and ripens in 
following April. [Very rare; nearly re- 
lated to Ebony.] 


*20. AONLA (Phyllanthus Emblica, L., 
Nat. Ord. Luphorbiaceae.)\—This is gener- 
ally eaten when made up intoa chatni 
or preserve. During the famine it was 
boiled ripe or unripe and eaten, ordin- 
arily when ripe it is eaten uncooked. 
Fruitsin June and ripens about March. 
[Nelli, Sin., Toppi-nelli, Tam.; common 
on patanas ; fruit preserved. | 
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*91, GULAR (ficus glomerata, Roxb., 
Nat. Ord. Rutacec).—Generally eaten 
when ripe; when unripe it was boiled 
and eaten as a vegetable. It was also 
dried and pounded and made into 
bread. The bark also. was dried, pound- 
ed, ground ina chakki and bread made 
of the flour produced. Ripens all _ the 


year round. [Attika, Sin., Atti, Tam. 
Common. | 
* 22. Bret (A’gle Marmelos, Correa, 


Nat. Ord. Kutaceae).—Fruit ordinarily 
eaten when, ripe, when unripe it was 
boiled or roasted and eaten. Fruits in 
June and ripens in April and May. 
[Cultivated : the Bael or Beli fruit. ] 


23. Sau (Shores robusta, Goertn., Nat, 
Ord. Dipterocarpee.)—The fruit of the 
sal tree is used. The kernel of the fruit 
was first boiled when a kind of oil came 
to the top and was skimmed off. It was 
then ground toa flour and bread made 
of it, and it was also parched and boiled 
and eaten. The oil extracted was used 
for lighting and was also used in the 
food. Ripensin July, and was a common 
article of diet during the famine amongst 
the poor. 


*?4 SmMAL (Bombax malabaricum, 
D.C., Nat. Ord. Walvaceae).—The bud of 
the semal flower was boiled and eaten as 
a vegetable. The flower was. dried, 
ground, and made into flour and eaten 
as bread. The _ root of the small trees is 
most succulent, and was eaten uncooked 
like a radish. The bark of the trees, 
small and long, was stripped, dried, 
pounded, and ground in chakkis, and 
bread made from the flour produced. 
This last not very nutritive, but quite 
innocuous. First buds in December 
and January, flowers in February and 
March, and ripens about April. [Katu- 
imbul, Sin., Parutti, Tam., the cotton 
tree. | 


* 25. RAHBRA (Terminalia belerca, 
Roxb., Nat. Ord. Combretacew).—Ajungle 
tree which fruits in June and _ ripens 
about the following March. Ordinarily 
the outside of the fruit is used medicin- 
ally, but in the famine the kernel of the 
stone inside was eaten raw, like almonds. 
Supposed to be nutritive. [Bulu, Sin., 
Tanti, Tam.; the fruits are beleric 
myrobalans, much used in native 
medicine. | 


26. BHELAWAN (Semecarpus annacar- 
dium, L., Nat. Ord. Anacardiaceae).—A 
jungle tree which fruits about January 
ov February. The fruit grows on the 
stem, and the seed protrudes from the 
end of the fruit. Itis eaten when ripe 
cooked, but the seed is poisonous. [Many 
species of S. in Ceylon. ] 
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* 27. Prpau ‘(Ficus religiosa, L., Nat. 
Ord. Urticaceae).—The bark of the pipal 
is dried, pounded, and ground in the 
chakki, and bread made from the fiour, 
not very nutritive. The fruit which 
ripens about June is also eaten uncooked. 
[The Bo.] 


* 28. ASARHI (Oroxylum dicum, 
Vent., Nat. Ord. Bignoniaceae.)— A jungle 
tree which produces a long flat bean-like 
fruit. The seed of the fruit is collected, 

arched, and ground into flour, and 

read made of it. The seed is also 
eaten uncooked. Ripens in January and 
February. [Totila, Sin. ] 


* 29. BarRGAD (Ficus bengalensis, L., 
Nat. Ord. Urticaceae.—The fruit is eaten 
both ripe and unripe. It fruits about 


July and ripens about the following - 


June. [Maha-nuga, Sin., =Al, ,Tam., the 
banyan. | 
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_* 30. PAKUR (Ficus infectoria, Willd, 
Nat. Ord. Urticaceae.)—The fruit of the 
pakur tree is eaten ripeandunripe. The 
new shoots are also plucked, boiled, and 
eaten as a vegetable. The new shoots 


come about March, and the fruit about 
June. [Rare.] 


* 31. KELA (Musa sapientum, L., Nat. 
Ord. Scitamneae).—The root of the plan- 
tain was boiled and eaten as a vegetable, 


* 32. HARRA. (Terminalia Chebula, 
Retz., Nat. Ord Combretaceae.)—A large 
jungle tree producing a fruit which ripens 
about April. The peel of the fruit is 
used medicinally, but the kernel of 
the stones was much eaten by the 
poor during the famine. [Aralu, Sin., 
Kakukkay, Tam., the ink-nut, gall-nut, 
or chebulic myrobalan. Used in native 
medicine. | 


‘ 


(To be continued.) 
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THE LOSS OF WATER FROM SOIL 
DURING DRY WEATHER, 


On this important subject Dr. Leather, 
Imperial Agricultural Chemist in India, 
has recently published a paper (Mem. 
Dpl. Agri. Ind., Chem. Series [. 6. Feb, 
1903). He begins by pointing out that 
the ordinary explanation of movement 
of water in the soil by simple capilarity 
is insufficient. If it begins to dry otf 
from the top it will only move up from 
the next particles at first, then from 
others, and so on. 


The genera] conclusions to which he 
comes trom his experiments are that 
during a dry period water moves up- 
wards from a limited depth only, which 
at Pusa (gengal) was about 3 teet; that 
water evaporates at a rate depending on 
the amount of water present, the rate of 
loss being much greater immediately 
after rain than subsequently.—| KD. | 


MEMORANDUM ON ALKALI AND 


WATER-LOGGING IN I[RRI- 
GALHD LANDS. 


By R. W. SMITH. 


The general question of drainage in 
cultivated lands is One which receives 
attention, as a rule, only when 1t be- 
comes an absolute necessity. Deep gra- 
veuy soils, Where Cultivation is carried 
on with the assistance of natural rain- 
fall only, present no ditticulties 1n this 
respect. With a heavy retentive clay 
sub-soil the case 1s different, and tue 
water-plane, or *‘ surface of saturation,” 
approaches more or. less that of tne 
gruunud surface. 


2. Ibeltieve itis a generally accepted 
fact that with a saturation ot tue sul 
approaching oU per cent. all ordinary 
pliant growvun Veaving out of the question 
aquatic plants) 1s arrested, and i Ubis 
CunUILIOn Is COutinued, ordinary planus 
Cannot live. : 


3. There are two distinct evils produced 
by defective drainage, and tnese are 
oiten mistaken one ivr the other, They 
are (1) water-logging; (2) alkali. ‘Lhe 
tormer is by tar ube most common, and 
this is tortunate, as In many cases 1 only 
requires a little observation and com- 
monsense to minimize or remove the 
evil. ‘his is exactly the case in irrigated 
Jands, because the water supply is or 
‘ 


ought to be under control. It is not so 
with water-logged pasture lands in 
Kurope, for instance, as the over-satur- 
ation is brought about by excessive rain- 
fall combined with impervious sub-soil, 
both of which elements are beyond the 
control of the cultivator. The result is 
that the natural feeding grasses are 
swamped out and have to give place to 
others, such as rushes, sedge, &c., which 
are useless. 


4. Asabout two-thirds of the area of 
Ceylon are dependent mainly or alto- 
gether on artificial water supplies in the 
form of irrigation, it is generally easy to 
avoid water-logging. The remedy is 
simple. Turn less water on to the lands, 
and none at all from artificial sources 
when it is raining. The latter would 
seem to be an obviously unnecessary 
piece of advice, but it 1s nevertheless 
needed in many cases. 


5. ‘To those who live in the regions of 
tropical rains, it may not appear remark- 
able that natural lakes are seldom, it 
ever, seen. The overilow of the heavy 
flood waters has had the effect of scour- 
ing away the outlets of the natural 
depressions where lakes might have form- 
ed, and turn these depressions into 
continuous valleys, each with its stream 
beds or water-course. Ina very tew flat 
places near the sea coast some natural 
depressions or “ villus” are found, taking 
the form of, say, shallow lakes or swamps, 
In these cases the water-plane has come 
to the surface all round the perimeter of 
the depressions. If an artiticial water 
supply, say an irrigative tank or channel, 
is situated near the * villu,” the surplus 
waters—there ought not to be any— 
from the tield supplies tind their way, 
partly on the surface, partly beiow it to 
the *‘villu,” and the natural result is 
that the water-plane is raised still higher 
and more land becomes over-saturated 
“or water-logged” and will not grow 
crops. If the ordinary cultivator would 
read the lesson very clearly taught by 
this, he would see that he must not over- 
step the margin which macks the limits 
of sufficient water supply and water- 
logging. The only remedy for the case 
of such lands as are thus unfortunately 
situated in these natural depressions is 
to be found in artificial drainage outlets- 
and then it becomes a question as to 
whether the lands are worth the cost. 
Lhe remedy for the partially water- 
logged land situated between the * villu” 
and Te higher Bound is to be found in 
not allowing surplus waters to tio 
to them, E We 
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6. There is one other point, however, 
which must be borne in mind, and which 
brings me to the second consideration in 
my subject. These lands which have 
been water-logged for an_ indefinite 
period may also have suffered from the 
evils of ‘‘alkali.” 


7. Theterm is rather an ambiguous 
one, but its application in this connec- 
tion is generaliy well understood. The 
salts known as‘ alkali” are almost 
all salts of soda—chloride, carbonate, 
and sulphate. Some salts of potassium 
also appear, but they need not be 
considered as a rule. The sodium car- 
bonate is the ‘‘black alkali,” and the 
most harmful of all. I quote below 
remarks by Mr. Herbert M. Wilson, 
formerly Geographer to the U.S, Geolo- 
gical Survey. &c.:— 


“Where the natural drainage of the 
country is defctive, and the strata under- 
lying the surface are impervious or the 
soil not deep, irrigation or rainfall causes 
the sub-surface water-plane to rise to 
such a height that finally the soil be- 
comes saturated. Evaporation then 
takes place from the surface, and as this 
process continues there are left on the 
soil the salts contained in the water, 
Thus, the more water that evaporates 
from the surface, the more alkali will 
be deposited, and increased rainfall or 
irrigation will increase the amount of 
alkali. It is thus seen that the direct 
cause of the production of alkali is the 
rise of the sub-surface water-plane. due 
to defective drainage, and the evapor- 
ation of water from the surface. * * * 

Professor K. W. Hilgard’s experiments 
show that the main mass of alkaline 
salts exists in the soil within a short dis- 
tance of the surface, and that the amount 
of these salts is limited. * * * 


Several preventives for the rise of 
alkali or the excessive soaking of the soil 
have been recommended, and some have 
been employed with success. Since 
evaporation is the cause of rise of 
alkali, the chief preventive is by reduc- 
ing this to the lowest point. This may 
be done by mulching the soil. It is also 
possible to cultivate deep rooting plants 
or such as shade the soil and reduce the 
amount of evaporation or such as are 
least harmfully affected by alkali, thus 
mitigating the evil and permitting some 
use to be made of the land. Irrigating 
only such lands as have good natural 
drainage, and exercising care not to in- 
terfere with this, is one of the best and 
surest preventives of the production of 
alkali and water-logging. The introduc. 
tion of artificial drainage produces the 
same effect, while in a lesser degree the 
same result may be obtained by the use 
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of deep ditches or furrows which them- 
selves act as drainage channels. 


When the quantity of alkali is small, 
the evil effects resulting from its pre- 
sence may be mitigated by the applica- 
tion of chemical antidotes, and lastly, 
relief may be obtained in some cases b 
watering the surface and draining o 
the water without allowing it to soak 
into the ground. This system of surface 
washing and draining off the. salt-im- 
pregnated water is known as ‘leaching.’ 


A cheap antidote for many alkaline 
salts is common lime, while neutral cal- 
careous mar] will answer in some cases. 
* * * 


Notable experiments have been made 
by Professor EH. W. Hilgard, which 
prove the value of gypsum in neutraliz- 
ing. ‘black alkali’ or carbonate of soda. 


An excellent preventive against eva- 
poration from the soil surface and the 
consequent production of alkaliis ‘mulch- 
ing. The best mulch is a well and 
deep-tilled surface soil, which is kept so 
constantly stirred that a crust 1s never 
allowed to form. Ploughing in large 
quantities of straw produces also an 
effective mulch. Tne depth or thickness 
of this protective tilled layer is of the 
utmost importance..... Aftera proper 
tilling to a depth of, say, 10 to 12 inches, 
it requires a long time for the salts to 
come to the suitace again in sufficient 
amount to injure the crop.* * * 


Leaching is not infrequently employed, 
more especially in Hurope, ‘Chis 1s prac- 
tised by building temporary embank- 
ments round the land and then flooding 
it, after which the salt-impregnated 
waters are rapidly drawn or pumped off, 


One of the most effective plants which 
can be grown on slightly alkaline soil is 
‘alfalfa,’ which, when once established, 
brings to bear the action of deep roots 
and dense shade.” 


8. It may be generally taken for 
granted that water supplied to land in 
the form of irrigation is only themechan- — 
ical agent in the production of alkali, 
and those districts which are wind-swept, 
such as Jaffna, Mannar, Puttalam, and 
Hambantota, and where evaporation is 
great, are most likely to suffer from 
alkali. The soil, however, may modify 
this toa certain extent, as evaporation 
varies considerably in extent with the 
class of soil. In some experiments made 
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in 1878 it was found that where the mea 


evaporation from water was 204 inches; 
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that:from earth was 17:9 inches, and from 
sand only 3°7 inches. The velocity of the 
wind, too, has a great effect on the 
amount of evaporation. It has been 
observed that with a velocity of 5 miles 
per hour, the evaporation was 2:2 times 
that form onein quiet air; 10 miles per 
hour, 33 times; 15 miles, 4°9 times; 20 
miles, 5°7 times; 25 miles, 6:1 times; and 
30 miles, 6’3 times. 
Murungan, May 12, 1908. 


NOTES ON HUMUS AND THE BEST 
MANS OF SUPPLYING IT, 


By F, B. GUTHRIE, 

Over that considerable portion of the 
State’s arable land on whicao the rainfall 
is limited or uneven, the need of retain- 
ing Within the soil whatever moisture 1s 
received as rain is One of paramount 
importance 1p tue treatment of the laud. 
The maintenauce of the soul’s tervility in 
these areas becomes laigely a quesviou of 
conserving this sometimes scanty supply, 
and soil treatment having tor 1s Object 
sullable means OF Maintaining the most 
favourable conditions as to moisuure wul 
claim the. most serious consideration of 
the tarmer. 


As the land taken into cultivation 
gradualiy extends so as to include more 
and more OF the area Within the belt of 
reduced raintall and approaching to 
semi-arid conditions, this question or the 
conservation of soil moisture becomes OL 
increasing importance. 


lt far exceeds in importance the ques” 
tion of manuring, and it is safe to say 
that unless the conditions as to moisture 
are satistactory, the application of 
manures is not likely to be of any benefit, 
and the money expended on their use is 
practically thrown away. 


Apart from the question of cultivation 
and drainage, the maintenance of the 
best conditions as to water within the 
soil depends to a very large extent upon 
the presence of humus. Hummus, which 
is derived from the gradual decay of 
animal or vegetable matter within the 
soil, is one ot the most important of the 
soil’s constituents, and any variation in 
its amount affects protoundly the value 
ot the soil for agricultural purposes. 

FUNCTIONS OF HUMUs. 

The presence of humus in the soil 
increases the tertility in the following 
ways :— 

In the first place it absorbs and retains 
moisture in the soil, and prevents surtace 
evaporation, A surtace soil, fairly rich 
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in humus exercises much the same in- 
fluence on the underlying soil as does a 
mulch of dead leaves or’ other vegetable 
matter. During the dry spells and under 
the influence of the hot winds usually 
prevalent under such conditions, the loss 
of moisture from the soil by surface 
evaporation is enormvuus, and in soils 
destitute of humus this loss is so rapid as 
to result in the drying up of the soil and 
the wilting of the crops. The final result 
of such conditions is the formation ot 
scalded spots and the complete removal 
ot the tine surface soil in the form of 
dust, 


The humus in the soil is the ingredient 
which is most subject to alteration and 
destruction, and under dry conditions it 
is more or less rapidly destroyed. As 
soon as it has lost its moisture and _ be- 
come dry itis rapidly burnt out by the 
combined action of sun and air. So that 
it is exactly in those circumstances 
Where its presence is most essential that 
itis most liable to destruction, and the 
necessity for renewing it most urgent. 

The presence of humus in the oil also 
tends to improve the texture of the soil, 
lightening it and loosening it, and 
preventing compaction of the surface, 
so that it is of special value in the ameli- 
oration of stiff soils. 

Itis the principal source of nitrogen 
in the soil, and by its decay under the 
influence of soil organisms, ammonium 
salts and nitrate are produced, which are 
the forms in which this important ele- 
ment is assimilated by the plant. It is 
of interest to remember that the humus 
of arid or semi-arid regions is richer in 
nitrogen than that of the moister dis- 
tricts. ‘hisisa point of great import- 
ance with reference to the potential 
fertility of these soils. In point of tact 
from a variety ot causes acting together, 
the soil of the dry climates are richer in 
plant food of all kinds than are the soils 
in regions otf greater rainfall, conse- 
quently nothing but the absence of water 
prevents these trom being extremely 
reproductive. There is, therefore, no 
problem which exceeds in importance 
that of retaining in the soil the little 
moisture that it receives, and any Oper- 
ation that exceeds in arresting even par- 
tially the unavoidable loss of that moist- 
ure deserves the highest consideration, 


METHODS OF SUPPLYING HuMUs. 

There are three ways of supplying 
humus to soils in need of this constituent, 
hamely, by theappiication of generous 
additions of tarmyard manure (in cases 
where this is available), by the applica- 
tion of compust manure, and by green- 
manuring, or the ploughing under of a 
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quickly growing green-crop (leguminous 
for neice): We will discuss these separ- 
ately. 


FARMYARD MANURE. 

Except in some dairies or such farms 
on which the animals are stall-fed, the 
material known as farmyard manure is 
nothing more than the solid excrements 
of animals, and does not contain either 
the urine or the vegetable matter used 
as bedding which is the characteristic of 
farmyard manure made and used in 
Hurope and colder countries. 


Owing to the absence of vegetable 
matter, such manure has very little value 
in the formation of humus, and it is 
probably most economically used in the 
compost heap. 


THE Compost Hwap. 

The compost heap is a most valuable 
adjunct to the farm, and it is a very 
great pity that it isnot frequently to 
be found. 


A. heap or pit can be made very econ- 
omically, and it is of special value in that 
it utilizes all sorts of vegetable and 
animal refuse, which would otherwise 
be wasted, and converts it into a valu- 
able manure, rich in vegetable matter 
and eminently suited for soils low in 
humus or subject to droughty condi- 
tions. 


The principle of the compost heap is 
the fermentation of easily decomposed 
vegetable material in the presence of 
earth and lime. Itisnotunly substances 
like peat and straw, which form the 
usual basis of compost heaps that are 
thus decomposable, but almost every kind 
of organic substance, both of vegetable 
and animal origin, can be thus compost- 
ed. Dead leaves, bush scraping, saw 
dust, weeds, topsand stalks of vegetables, 
as wellas bone and animal refuse, can 
be treated in this manner. In the case 
of animal refuse the operation is much 
slower, and substances like bones should 
be tirst crushed. It is also important to 
be sure that animal refuse so treated is 
not derived from a diseased source. 


The best way of making and maintain- 
ing the compost heap will depend largely 
upon local surrounuings. 


As ageneral method of procedure the fol- 
lowing will be found satisfactory:—Make 
a heap with alternate layers of earth, 
retuse, and lime. Under the term refuse 
is included all the refuse material of 
animal or vegetable material mentioned 
above. Cover the whole with alayer of 
earth. When a sufficient quantity is 
again collected, place it on top of the 
heap and cover with a layer of lime, and 
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lastly of earth, until the heap is 8 to 4 
teet high. Ths heap should be kept 
moist, and for this purpose all refuse 
water trom the house, slops, urine, &c., 
should be added. The heap may be 
conveniently watered by making a hole 
into the interior and pouring the liquid 
in. The covering with earth has the 
object of absorbing any ammonia which 
is evolved in the process of fermentation 
and by the action of the lime. 


When the heap has been prepared it 
must be left to itself to ferment for a 
greater or less time. Probably a few 
months will be sufficient unless very 
refractory substances, such as_ bones, 
&c,, are present. Ina few months’ time 
it should be well forked over and an- 
other layer of lime and finally of earth 
should be added. In the course of 
another month or two itshould be ready 
for use, and you will have provided 
yourself ata very slight cost an excel- 
lent Manure rich in humus, and will 
have utilized for the purpose a great 
amount of refuse material which would 
otherwise be lost or burnt. When 
refuse material is burnt, the ashes, 
though still possessing manurial value 
on account of the lime and potash 
and phosphates they contain, are 
of incomparahly less value than the 
original substauces out of which they 
are derived, owing to the absence of 
humus material and of nitrogen, which 
have been lost in the process of burning. 


Instead of a heap the compost may be 
conveniently prepared in a pit. In 
either case the bottom should be cement- 
ed, or so drained that the liquid escap- 
ing from the mass can be coliected and 
returned to the compost. 


it will be found first advantageous to 
prepare a second heap while the first 
one is ripening and being used. It will 
also be tound that if it is desired to use 
more cOncentrated fertilizers, such as 
superphosphate, potash, and ammonium 
salts, these can be mixed with advantage 
With the compost Manure, before being 
applied to the land. Usedin this way 
they will bein less danger of leaching 
away, and will be of greater benefit 
than if applied direztly to the land. 


.GREEN MANURING. 


Amongst the most effective methods 
of supplying humus to the soil and in- 
creasing its fertility is fhe practice of 
green-manuring—that is, the ploughing 
under of a green crop. The benelficial 
action of this operation is a two-told 
one: it enriches the soil, in the first 
place, by supplying it with a consider- 
able proportion of readily-available 
plant-tood; andin the second place, by 
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‘adding humus, and thus improving the 


soil’s texture and its power of absorbing 
and retaining moisture. When such a 
erop is buried, the surface soil becomes 
enriched by the nourishing materials 
which the crop during the period of 
its growth has drawn from the air and 
from the lower portion of the subsoil, 
and this material is now placed within 
the reach of the succeeding crop. 


During the growth of the plant the 
soil has, in addition, been stirred up and 
disintegrated by the development of 
the roots. When ploughed under, pro- 
vided that sufficient mositure and 
warmth are present, the buried mass de- 
composes with more or less rapidity, and 
the succeeding crop gets the benefit of 
the fertilising ingredients contained in 
the decaying mass of vegetation in a 
readily-available form. The resulting 
humus is of the gieatest value, not only 
as a source of plant-food, but in improv- 
ing the soil’s texture, in preventing too 
rapid evaporation, andin enabling the 
soil to absorb and retain water, thus 
rendering it less liable to suffer during 
ary spells. 


A further important result is the form- 
ation of carbonic acid by the decom- 
position of the buried crop. Carbonic 
acid is given off abundantly in the fer- 
menatation of mass, and assists in the 
disintegration of the soil and in rendering 
available the plant-food contained in it. 


Green-manuring is effective both in 
sandy and on heavy clay soils, and, indeed 
on all soils deficient in humus. On sandy 
soils the effect of green-manuring is to 
consolidate the soil, the humus formed 
binding the particles together. On clay 
soils, the effect of the addition of humus 
andthe addition of carbonic acid is to 
loosenand aerate them. When condi- 
tionsas to warmthand moisture are fa- 
vourable, and the crop decomposes fairly 
rapidly, the productionof solubie plant- 
food proceeds with considerable rapidity. 
This is especially the case in respect of 
nitrogen, whichis the principal manurial 
ingredient. Nitrification (that is, the 
conversion of the nitrogenous material 
of the plant into soluble nitrates) takes 
place quite rapidly. Insandy soils, green 
manure nitrifies more rapidly than 
manures like dried blood, bone-dust, &c., 
and only less slowly than ammonium 
sulphate; while in stiff clay soils the 
green crop nitrifies very much inore ra- 
rapidly than either sulphate of ammonia 
or animal manures. 


With regard to the kind of crop to be 
used for the purpose of green-manuring, 
a good deal of latitude is permissible. 
Any crop that is rapid and luxuriant in 
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growth, and that can be readily turned 
under, is suitable for the purpose, and 
the selection will be guided by consider- 
ations such as the time of year at which 
itis to be grown, its suitability to soil 
and district, &c, Amongst the most 
effective class of crop for the purpose are 
leguminous plants, such as clover, cowpea, 
lupines, &c., since these are specially 
valuable on account of their vower of 
obtaining their nitrogen from the air. 
They are, therefore, especially suitable 
for soils poor in nitrogen, and are of 
high value in enriching the soil with this 
ingredient. There are, however, many 
other crops which are suitable for the 
purposes, and frequently used, such as 
mustard, ouckwheat, &c. These are all 
rapid growers, and can be grown as 
catech-crops-—that is to say, after the 
main crop has been harvested and before 
the succeeding oneissown. The practice 
of growing a crop of tares or vetches after 
the wheat crop has been harvested is 
very common in Europe, and can be 
followed successfully here in districts 
where the autumn rainfall is sufficient. 
Such a catch crop occupies the ground 
atatime when it would be otherwise 
unoceupied, and, during its growth is 
collecting plant-food from air and soil, 
which is utilized for manuring the 
succeeding crop, 


The practice of green-manuring is of 
special value in orchard work, where the 
green crop can be grown and ploughed 
under between the rows. 


It must be borne in mind, in all cases, 
that green-manuring depends for its 
success upon conditions favourable to 
the decomposition of the buried green 
crop, namely, sufficient warmth and 
moisture. A crop ploughed under in the 
late autumn or winter will nitrify only 
slightly, and the same applies to plough- 
ing under a crop in a dry season. © If the 
land is quite dry the crop will remain 
buried without decomposition for a con- 
siderable period, and its benefit is lost. 


PROPORTION OF NITROGEN SUPPLIED TO 
Soi, BY GREEN MANURING. 


With regard to the actual amount of 
material supplied to the land by plough- 
ing under a green crop, some experi- 
ments were carried out at the suggestion 
of Mr. Allen, the Fruit Expert of the 
Department. 


The produce of one spuare yard of 
crops of vetches, at Wagga, Bathurst, 
and Hawkesbury College, was harvested 
carefully, tops and roots, and forwarded 
for analysis, In the case of the Wagga 
sample, the roots were obtained by 
washing away the _ soil, and Mr 
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McKeown calculates that he succeeded 
in obtaining 95 per cent, of the total 
weight of root in the soil. The produce 
of tops from one square yard was 4 lb. 
143 oz., or 10 tons 12 ewt. per acre; and 
of roots, 11 lb. 9 oz. per square yard, or 3 
tons7cwt per acre. Analysis showed 
that the tops contained 87 per cent. 
water (18 per cent. dry matter), and 506 
per cent. nitrogen; the roots contained 
88 per cent. water (17 per cent. dry 
matter), and 218 per cent. nitrogen. 


When, therefore, this crop is ploughed 
under, it will add to each acre of the 
soil, in the shape of dry matter, 1 ton 7 
ewt. tops, and 11} ewt. roots, including 
120 lb. nitrogen from the tops and 16 Jb. 
nitrogen from the roots ; a total of 1361b. 
nitrogen per acre. Assuming that condi- 
tions are favourable for nitrification, 
this will be equivalent to a dressing of 
nearly 7 cwt. sulphate of ammonia per' 
acre, or over 11 ewt. dried blood—.n 
enormous dressing, 


The soil iv which this crop was grown 
was a light loam with about 25 per cent. 
clay. The clay is of a tenacious char- 
acter, and has a tendency to cake hard 
ondrying. The soil is low in humus, con- 
taining only about 4 per cent of this 
ingredient. It is fairly rich in potash 
and satisfactorily supplied with lime, 
but rather low in nitrogen and phos- 
phates. Itis consequently just thetype 
of soilin which green-manuring should 
be effective, as the effect of ploughing 
under the crop will be to break it up and 
render it more friable, and to supply the 
deficiencies in humus and nitrogen. Its 
efficacy is, of course, dependent upon 
conditions as to rainfall being favour- 
able to its decomposition in the soil. 
The climate of Wagga is not very 
favourable to the growth of these crops. 


At Bathurst, and at the Hawkesbury 
College, where conditions are more 
tavourable the benefits of green-manur- 
ing are even more striking. Mr. Allen 
obtained samples of tops and _ roots, 
representing the produce of one square 
yard from crops grown at these places, 
and they gave the following figures :— 


At Bathurst, the tops weighed 17 Ib. 
and the roots 2 lb. 5 oz. per square yard, 
or 36 tons 14 cwt. tops and 5 tons of roots 
per acre, giving a total of dry matter to 
be ploughed under of 4 tons 15 ewt. from 
the tops and 16 ewt. from the roots. 
Assuming the same nitrogen content in 
tops and roots as was tound in the 

agga plants, this will give when 
ploughed under 411 lb. nitrogen per acre 
from the tops and 22 lb. nitrogen from 
the roots. 
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At Hawkesbury, the produde: was 21 


tons 12 cwt. tops and 4 tons 14 ewt. roots 
peracre. When ploughed under, this 
would yield 2 tens 16 ewt. dry matter 
from the tops and 16 ewt. dry matter 
from the roots. With ‘5 per cent. nitro- 
gen in the tops and ‘2 per cent in the 
roots, the soil will be enriched in nitro- 
gen by 242lb. per acre from the tops 
and 221b. from the roots.—Agricultural 
Gazette of New South Wales, March, 1908. 
Vol, XIX, Part 3. 


THE SOURCES AND USE OF 
NITROGENOUS MANURKES. 


(Abstract of ‘‘ Die Stickstoffquellen und 
die a eames by W. Schneide- 
wind, 


Of the various constituents of com- 
mercial fertilizers nitrogen is undoubted- 
ly the most expensive. Nota little skill 
and intelligence are required on the part 
of the farmer, for placing before the 
growing crops a proper supply of nitrogen 
food in a manner both economical and 
efficient. The growing cost of nitrate of 
soda, the increasing production of sul- 
phate of ammonia, the more or less 
successful attempts to manufacture 
nitrogenous materials out of the nitrogen 
gas inthe air, and finally the various 
systems of green manuring and tillage 
are factors to be reckoned with, The 


situation is thus decidedly confusing, . 


even to the progressive farmer, and it is 
not always easy for him to determine 
the best methods to be pursued. 


Apart from the nitrogen removed in 
crops, gains and losses of this constituent 
constantly occur in the soil. Quantities 
of nitrogen compounds are brought to 
the soilin the rain, dew and snow; 
further additions occur through the 
absorption of ammonia from the air by 
the soil humus, and through the building 
of such compounds by bacteria living 
directly in the soil or in the root nodules 
of leguminous plants. On the other 
hand, the store of nitrogen in the soil 
may be diminished in various ways. The 
decay of the soil humus, which is caused 
by bacteria, involves the breaking down 
of nitrogenous compounds and the setting 
free of some of their nitrogen. More- 


over, a portion of the nitrogen may be 


lost by the formation of ammonia and 
its partial escape into the air, 
important as these twois the leaching 
out of the soil of very considerable 
quantities of nitrates, themselves derived 
from the decay of humus, of manure 
and of animal or vegetable substances in 
commercial fertilizers, 
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Insofar as the increase of combined 
nitrogen in the soil is concerned, the 
amounts brought down in the rain and 
snow, or absorbed as ammonia from the 
humus, are of minor importance. 'They 
do not exceed afew pounds per acre 
annually. On the contrary, the gain of 
nitrogen compounds in the soil through 
the agency of bacteria is very important. 
It was largely through the work of these 
microscopic beings that our soils have 
been enabled to accumulate their store 
of nitrogen, and their work. in the 
present is no less important than it was 
in the past. A better knowledge of these 
bacteria must prove of great benefit to 
every farmer, since such knowledge will 
enable him to utilize them to the best 
advantage in providing nitrogeon for his 
crops. 


Among the conditions which must be 
metin order to render the soil a suitable 
medium for the rapid and vigorous 
growth of nitrogen-gathering bacteria 
are those of moisture, humus and mineral 
salts. Bacterial life soon comes to a 
standstill in soils deficient in moisture. 
Similarly, bacteria as living things must 
have tood, and this they find in the 
humus. Hence humus is important not 
only as a source of food to bacteria, but 
also in creating conditions favorable for 
their development, since the greater the 
amount of hums the greater the amount 


_of moisture in the soil, and the greater 


the amount of moisture, the more 
rapid the growth of the bacteria. 
We should remember likewise that 
bacteria are after all only minute plants, 
and as such they need a supply of avail- 
able lime, phosphoric acid and potash. 
Soils poor in these constituents are un- 
suited for the intense growth of bacteria 
and therefore are unsuited for the 
vigorous growth of crops. The need of 
large quantities of mineral plant food is 
particularly prominent in the case of 
leguminous crops, crops which form a 
partnership with bacteria in their roots 
and become enabled thereby to draw 
lavishly on the vast store of nitrogen gas 
in the air. The clovers, lupines, alfalfa, 
the vetches, etc. thus create a supply of 
nitrogen not only for themselves but 
also for the non-leguminous crops which 
feed on their decaying remains. It 
should be remembered, however, that in 
this process of nitrogen-accumulation by 
legumes, large amounts of lime, phos- 
phoric acid and potash are used up; hence 
the best results in the utilization of 
atmospherie uitrogen by leguminous 
crops can be secured only where ample 
provision is made for the supply of the 
mineral ingredients of plant food. 
Repeated experiments have demonstrat- 
ad that under tavourable conditions 
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leguminous crops may contain 100 to 200 
pounds of nitrogen per acre, most of it 
derived from the air, It is evident thus 
that with an abundance of lime, phos- 
phoric acid and potash, the accumulation 
cf atmospheric nitrogen by legumes is 
only governed by climatic conditions, 
and by the numbers and vigor of the 
bacteria in the root nodules. If is for 
this reason that soil inoculation, that is, 
the introduction into the soil of large 
numbers of the desired bacteria, may 
under suitable conditions prove of great 
advantage to the farmer who would 
make use of atmospheric nitrogen by 
means of leguminous crops. 


The different methods of soil-treatment 
largely aim either to conserve the 
nitrogen compounds already in the soil, 
or to add to their amount by applications 
of nitrogeneus material. We may note 
among these methods of treatment 
fallowing, green-manuring, the appli- 
cation of barnyard manure and the 
application of nitrogen salts or of other 
commercial forms of combined nitrogen. 


Fallowing was once an essential part 
of farm practice, for it was believed that 
soils need rest, and practical experience 
had really demonstrated that larger 
crops could be raised after bare 
fallows than could be secured in the con- 
tinuous growing of crops. With the 
introduction of hood crops the practice 
of fallowing lost ground, for it was re 
cognized that it was, on the whole, a 
wasteful system. More recently fallow- 
ing has been made the subject of much 
discussion. The discovery of nitrogen- 
gathering bacteria living by themselves 
in the soil. and likewise of the fact that 
they grow abundantly in bare fallows 
has led to the belief that they may be- 
come an important means for the utiliza- 
tion of atmospheric nitrogen. The ex- 
perimental evidence available, however, 
fails to support this view, and we must 
regard fallowing as a method extremely 
wasteful of plant food. 


Whatever the value of fallowing as a 
means of increasing the nitrogen con- 
tent of the soil, the efficiency of green- 
manuring for this purpose has been 
effectively demonstrated. Green manur- 
ing has proved most successful on light 
soils, not only because such soils compel 
the leguminous crops to utilize exten- 
sively the nitrogen of the air, but also 
because these crops decay rapidly when 
incorporated into sandy land, aud furnish 
thus an abundant supply of available 
nitrogen food to sueceeding non-legu- 
minous crops. A brilliant demonstration 
of the significance of leguminous green 
manures on sandy soils is furnished by 
the classical work of Schula-Lupiz. He 
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was notably successful in securing vast 
quantities of nitrogen from the air by 
growing lupines and other legumes abun- 
dantly provided with potash and phos- 
phoric acid. Among the crops noted for 
their ability to utilize the nitrogen of 
green manures may be mentioned sugar 
beets, potatoes and also mangels. For 
the best utilization of green manure 
nitrogen potatoes and beets should 
receive 45 to 55 pounds of phosphoric 
acid per acre, preferably as phosphate. 
An abundant supply of potash is even 
more important. An application of 95 
to 100 pounds of actual potash, either in 
kainit or in muriate, may be utilized by 
large crops of potatoes or beets. 


Animal manures while containing all 
the elements of plant food owe their 
effectiveness largely to their nitrogen. 
Fresh manure may contain on the 
average 0°5 per cent. ot nitrogen; that 
is, 10 pounds per ton. Well rotted 
manure, carefully kept, may contain 0°6 
to 0°75 per cent, of nitrogen. Apart 
from its plant food, animal manure may 
play animportant role in the soil, because 
of its organic matter, that is humus- 
forming material and its countless 
number of germs. Thanks to these, it 
hastens the transformation of plant food 
in the soil, and it is for this reason that 
the highest crop yields are secured on 
most soils only where manure and com- 
mercial fertilizer are used together. 


The high grade commercial nitrogenous 
materials are prominently represented 
by nitrate of soda and sulpbate of 
ammonia. To these may be added the 
so-called lime nitrogen or calcium cyana- 
mide made in Europe at the expense of 
atmospheric nitrogen, and likewise the 
nitrate of lime made by another method 
in Norway. ‘The latter two are made 
under patents held by European scient- 
ists and with the aid largely of cheap 
water-power. A pound of nitrogen 
derived from each of these materials, or 
from still other nitrogenous substance, 
has an unequal value. The nitrogen in 
nitrate of soda and nitrate of lime 
possesses the greatest value; the nitrogen 
in ammonia salts and calcium cyanamide 
has a somewhat slighter value. Then 
follows the nitrogen in dried blood, 
‘tender leaves and stems of clover or of 
other legumes, the nitrogen of manure, 
etc. in the order named. The unequal 
value of the nitrogen from different 
sources should be ascribed tothe different 
amounts of transfurmation these mate- 
rials must undergo before they are fit to 
nourish the crops. These values are 
further affected by the character of 
the soil, climate and crop. The in- 
fiuence of the last-named factor is shown, 
for instance, by the fact that beets 
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prefer nitrate-nitrogen to ammonia- 
nitrogen, whereas potatoes will use one 
as readiiy as_ they will use the other.— 
Louisiana Planter and Sugar Manu- 
facturer, April 11th, 1908. 


THE CENTRAL AGRICULTNRAL 
COMMITTEH, MADRAS, 


MEMORANDAM ON THE INTRODUCTION OF 
IMPROVED PLOUGHS IN THE 'TINNE- 
VELLY DISTRICT. 


_The following notes on the _ introduc- 
tion of the light iron plough and the 
single seedling system of planting paddy 
into the Tinnevelly District are printed 
for circulation. 


2. They are instructive as’ showing 
the methods by which success may be 
achieved, the obstacles with which the 
introduction of improvements in Agricul- 
ture are met, and the way by which these 
may be removed. 


3. The two points which seem to be 
clear are: first, that the * improvement’ 
must possess advantages easily capable 
of demonstration, and, sezond, that as 
many members of the Association as 


possible should demonstrate the improve- 


ment on small pieces of their own lands 
in as many centres as possible. The 
Central Agricultural Committee will be 
glad to hear of any similar attempts 
made by Associations to introduce im- 
provements together with an account of 
the difficulties experienced in their in- 
troduction and the objections urged by 
ryots against them. 


METHODS OF INTRODUCTION OF THR IRON 
PLOUGH IN THE TINNEVELLY DISTRICR— 
At the time of the Agriculiural Exhibi- 
tion held in Tinnevelly in 1905, Messrs. 
J.Dharmaranga Rajuand J. Chelvaranga 
Raju demonstrated the working of the 
various implements sent from Koilpatti 
and Saidapet farms, notably the iron 
plough (Neelakanta Asary’s plough) with 
cattle ordinarily used by ryots by the side 
of the Tinnevelly-Palamcottah road both 
in puddle and in dry lands. This at- 
tracted the attention of several ryots who 
attended the Exhibitions. Messrs.J. H. 
B. Jackson, D. G. Waller, and D. T. 
Chadwick were also present during the 
demonstration and took a very keen 
interest in it, and appreciated the supe- 
riority of the improved over the country 
plough. These Divisional Officers drew 
the attention of some of the leading 
Mivasdars of their divisions to the use- 
fulness of the improved plough, and for 
some time after the Exhibition, several 


ryots enquired about the working of the 


iron plough from time to time and 


aprere 
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desired the practical demonstration of 
the implement, and _ their requests were 
complied with. When the working 
scheme of the Agricultural Association 
was being drafted, a Committee, con- 
sisting of Messrs. D. T. Chadwick, Rao 
Sahib T. Raghaviah, J. Dharmaranga 
Raju, J. Chelvaranga Raju and V. P. 
Subramania Mudaliar, sat and discussed 
the best methods of introducing the 
improved ploughs to the ryots of this dis- 
trict. It was suggested by Mr. J. Chelva- 
rang Raju that the Association should 
own a few pairs of cattleand let them for 
hire to such of these ryots who wanted to 
work their lands with theimproved plough 
and also demonstrate the same in im- 
portant fairs and festivals in the district. 
The suggestion wasapproved of and 
carried out by the Association. During 
the demonstrations with the Neelakanta 
Asary’s plough, some defects were 
noticed in it which were rectified by Mr. 
J. Dharmaranga Raju, who designed 
a new form of the plough suitable for 
both wet and dry methods. Arrange- 
ments by the Agricutural Association 
were made for the manufature of ploughs 
through Mr. J. Dharmaranga Raju who 
engaged a smith at Palamcottah for the 
purpose. The ploughs were constantly 
at work on wet and dry lands near 
public roads for some hours every day, 
and the ryots had opportunities of ob- 
serving the usefulness of the implements 
andits workability with the aid of ordin- 
ery sized cattle of the locality, Plough- 
ing demonstrations were also conducted 
by the Agricultural Association at the 
cattle fairs at Sivalaperi and Alwarti- 
runagari and also at Tinnevelly, Palam- 
cottah, Krishnapuram, Mélappalaiyam 
in Tinnevelly Taluqs and at Pathamadai 
and Séermadeévi in the Ambdsamudrum 
Taluqs. During the Jamaband iof Tinne- 
velly and Sankaranayinarkoyil and 
Ottappidaram Taluqs, Mr. J. Dharma- 
ranga Raju demonstrated the use of 
improved ploughs at the various Jama- 
bandi camps. Demonstrations were also 
given by him during his tours in Tin- 
nevelly and Sankaranayinarkoyil Taluqs, 
and in Kalloor wherea weekly fair is 
held, and at Kazhugumalai where an 
important annual cattle fair is held. 
Mr. A. Rama Row of the _ Sivagiri 
Home farm purchased ten ploughs from 
the Agricultural Association ‘and work- 
ed in the Sivagiri Home farm lands, 
which attracted the attention of the 
ryots of the locality. There being a local 
demand for about fifty ploughs at and 
around Sivagiri, Mr. A. Rama Row has in- 
duced a local smith at Sivagiri to under- 
take the manufacture of the ploughs, 
and a few ploughs so manufactured are 
already in use at Sivagiri, 
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Nuraber of Iron Ploughs in use.—The 
statement showing the particulars of 
the number of ploughs sold by the Agri- 
cultural Associztion, Tinnevelly, has 
alreidy been submitted. The Agent 
who supervises the sale of iron ploughs 
having failed to note the names of pur- 
cheasers from time to time, an accurate 
list could not be given. The statement 
was prepared from particulars gather- 
ed from the accounts kept by the smith 
(manufacturer). About 300 ploughs may 
be taken to have been distributed by 
the Association, some of which appear 
to have been purchased by royts of 
other districts also. 


Opinions of Ryots as regardsits Advan- 
tagesand Disadvantages.—The general ob- 
jection to the introduction of this plough 
is the vague fear that it requires larger 
sized and more costly cattle to work it. 
The fear appears to have been created 
in the minds of the royts by the efforts 
made by the Agricultural Department 
some years back to introduce the Swedish 
plough. 


(1) The ryots actually see that greater 
amount of work is turned out by the 
improved plough and draw the inference 
that the improved plough must neces- 
sarily cause very great strain on the 
animals, and they express the fear that 
their cattle would be unequal to the task 
if employed constantly as in the ordin- 
ary plough. 


(2) They also say that the plough i8 
not suited for all classes of soils. 


(83) Another important objection raised 
by the ryots is the difficuity of getting 
them repaired in case of accidents. 
Spare shares are given whenever they 
are wanted, and yet this fear has not 
been removed from their mind. 


(4) Another objection pointed out is 
that the implement is too heavy to be 
carried to the fields, and that the weight 
of the implement must necessarily in- 
crease its draught. 


(5) They also contend with some 
degree of truth that as the implement 
works deeper than the country plough, 
it brings up the hitherto unstirred sub- 
soil which would necessitate the use of 
very large quantity of manure which 
they could not easily afford, 


(6) The ryots doubt seriously if the 
implement could be worked by any one 
pects skilled and specially trained 
coolies, 


(7) As working parts of the improved 
plough are made of iron, the ryots fear 
that serious injury will be caused t@ 
the legs of cattle, 
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(8) Some of the ryots object to the 


use of this plough in dry lands intended: 


to be sown with gingelly, horsegram, 
and the like, and they argue that, as 
the soil is ploughed deeper rain water ac- 
cumulates in it and results in making 
the Jands sour and the consequent decay 
of the roots of the crops. 


(9) Another objection to the intro- 
duction of the improved plough is that 
itis unsuited for covering seed imme- 
diately after sowing, for which purpose 
the country plough is used at _ pre- 
sent. 


(10) The initial costis the chief objec- 
tion to the introduction of the improved 
plough. However, the ryots who have 
actually used improved ploughs in their 
lands and who have really seen the 
better work turned out by it reject 
all the above said objections as 
frivolous. From the enquiries I made 
of the several representative ryots who 
are using the plough, I was struck with 
the opinion expressed by them in favour 
of the ploughs and by the manner in 
which they appreciated its work. The 
chief obstacle against the spreading of 
this useful implement, in my opinion. 
is the unfavourable opinion expressed 


by village smith in every village 
who are invariably consulted by 
the ryots as to their adaptability. 


The fear of the village smith is that if 
the ryots come to know of the durability 
and usefulness of the implements, they 
would dispense with the services of the 
local smith who at present ekes out his 
livelihood by constant repairs effected to 
the country plough. The smith gets a 
fixed quantity of grain every harvest 
from every ryot at so much for each 
plough maintained for his services ia 
repairing the agricultural implements. 
It is the wish of every village smith to 
impress the ryot of his own importance 
by making him wait upon the smith 
every now and then for constant repairs 
of the crude plough, and he naturally 
fears that if the ryots come to know that 
they could avoid the trouble of attend- 
ing upon smiths by the purchase of an 
improved plough and spare working 
parts, they would belittle the import- 
ance of the smith and treat him with 
indifference, which would seriously 
alfect his pesent constant income in each 
harvest season. This is the chief reason 
why the smith always discourages the 
use of improved plough by ryots, and 
the ryots seem to have implicit confid- 
ence in the smith. owever, 1n cGurse 
of time there can be no doubt that the 
eye of rural population would be opened 
to the superiority of the improved 
plough, and that it wonld generally ree 
place the ordinary plough in due time, 
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_ SINGLE SEEDLING SYSTEM OF PLANTING 
Pappy.—The attention of the Agricul- 
tural population in the district has been 
drawn to this subject more than once by 
articles in the Madras Mail and in other 
newspapers and jouruals in vernacular, 
aud also by a reprint of the article in the 
form of a bulletin circulated by the 
Central Agricultural Committee to the 
members of the Agricultural Associ- 
ation, Tinnevelly., The first trial of the 


experiment was made by M. R. Ry. S. 


Sankaranarayana Aiyar, Clerk, Govern- 
ment Secretariat, on his fields at Sérma- 
devi. and by his brother Mr. Narasima 
Aiyar at Srivaikuntam. Similar experi- 
ments were also conducted by M. R. Ry. 
A. Rama Row at Sivagiri Home farm, 
and by Mr. Nilakanta Iyer of Gopalasa- 
mudrum. Lectures in vernacular were 
delivered at Sankaranayinarkoyil and 
other places by Mr. Dharmaranga Raju 
regarding the benefits of single planting. 
This was actually experimented on a 
large scale on about 8 acres of land at 
Palamcottah by Mr. J. Chelvaranga 
Raju which attracted the attention of 
several ryots who had opportunites of 
going to Palamcottah during the culti- 
vating season. This led to several indi- 
vidual experiments being made in 
villages like Puliyangulam, Kodaganal- 
loor, Pappankulam, Aladiyur, ete. The 
following statement shows the extent 
under single planting in the district as 
far as could be ascertained by me :— 


Name of the Taluq. Extent, 
Acre. Cent. 
1, Tinnevelly 10 «47 
2. Srivaikuntam ted fa 28 
3. Ambasamudram ... 1,237 © 15 
4, Nangunéri sige 20 50 
5. Srivilliputttir PEAS C _ 
6. Sankaranayinarkoyil 1,033 94 
7. Tenkasi Sieg Hb) 2 80 


Total .. Zale 


It would appear from the above state- 
ments that the extent under single 
planting is comparatively largein and 
around Sivagiri. This is chiefly due to 
the active efforts of Mr. A. Rama Row 
(Home Farm Superintendent) ‘who has 
been instrumental in forming an Agri- 
cultural Association there, consisting 
of several intelligent and practical ryots 
who had opportunities of observing the 
condition of the crop at its various 
stages and of noting the results person- 
ally, which circumstance enabled them 
to adopt the system on a large scale 
without any fear as to its results, so 
much so that nearly one-tenth of the 


area uuder paddy near Sivagiri may be 
said to be under single planting: Another — 


place in which the system hae beed 
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readily adopted is Pappankulam and the 
adjacent villages where the ryots have 
long been familiar with the system 
known as Pathiyam or Sathu, 7.e., having 
a second nursery before transplanting 
‘and of economising seed and seedlings. 
It is a noteworthy fact that both in 
Sankaranayanarkoil and Ambasamu- 
dram Taluks whenever the second nur- 
sery is used, a smaller quantity of seed 
is sown within a given area as compared 
with other Taluks. The seedlings are 
consequently thick and strong and the 
ryots have understood the advantage of 
planting a smaller number of seedlings 
about 3 to 5 in each tuft, while the prac- 
tice is to plant from 10 to 20 seedlings in 
other parts of the district. The ryots 
being already familiar with the economy 
of seed and seedlings have readily adopt- 
ed the system of single planting even 
in Pathiyam, (¢.e.,) when transplanted 
from second nursery which is a further 
improvement in the economy of seed. 


Objections.—The chief objections raised 
by the ryots to this system are :— 


(1) The transplanted seedlings will 
rot and decay if there be an excess of 
rain or an excess of water-supply, and 
that the system cannot therefore be 
successfully adopted in low-lying lands. 


(2) Single planting will give room to 
the abundant growth of weeds. 

(8) Unless the land is naturally rich 
or is heavily maunured, the system can- 
not produce good results. 


(4) The yield of grain would be less; 
because the popular belief is, that, one 
grain planted would yield only 2i grains 
in an average crop, on which supposition 
the standards of measures and land 
measurements have been regulated in 
this district. Twenty-one marakals are 
therefore taken to constitute one Kottah 
—which is the highest standard of 
measurements—(112 Madras measures) of 
grain, and the extent of land from which 
this quantity of grain is ordinarily 
obtained is taken as 1 marakal (i.e.) 8 
cents. So the popular belief is thac the 
less is the quantity of seed sown the less 
should be the yield. 


(5) The yield of straw will be less. 


(6) A larger extent of nursery would 
be necessary for the single planting 
system to produce vigorous plants. 


(7) The central stock which was 
planted first matures quicker than the 
subsequent tillers, and consequently 
there is much loss sustained by shedding 
of grain, 
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(8) The system will entail more labour 
for planting as detaching of single seed- 
lings would take more time. 


(9) There is a greater risk of the single 
plants being damaged toa larger extent 
by insect pests and diseases. 


The above are very frivolous objec 
tions as has been proved by experience’ 
Owing to their sowing in nurseries, seed” 
lings are always thick and vigorous, and 
when planted singly withstand any 
amount of rain and stagnation of water. 
A single stool has, on an average, ten 
tillers all bearing ear heads, and the 
number of grain in each ear-head-being 
on an average 150, Thus tor each seed, 
1,500 grains are obtained. This proves 
the absurdity of the popular belief as to 
yield. Ithas to be admitted that the 
expenses of weeding are a little higher 
in single planted area than elsewhere; 
but the idea that the cost of transplant- 
ing would be greater is incorrect. From 
experience, no special damages result 
from the late maturity of the ear heads 
from tillers. On the other hand all the 
ear-heads are of uniform length in single 
planted area and the grain is close 
packed. The number of grain in each 
ear-head of ordinary planting averages 
100, in places where single planting 
yields on an average 150 per ear-head. 
The system of the ordinarily planted 
paddy being thin, the crop lodges when 
the grain is ripening, while the single 
planted crop stands erect even after 
maturity. Experience has also shown 
that the gross yield of a particular area 
is in no way less than that planted in an 
ordinary way. The quantity of straw 
appears to be less in single planted lands, 
but the yield of straw by weight is 
almost equal to that of the crop planted 
in the ordinary way. The popular fear 
that single plants are liable to be des- 
troyed or damaged by disease or insect 
pests, has been proved to be incorrect ; 
the reason being that the single seedlings 
are sturdy and healthy and consequently 
resist attacks of disease and pests. 


The system of single planting has been 
in practice only for the last two or three 
years. Within sucha short time it has 
spread well and is being appreciatad by 
ryots. Thereis not the slighest doubt 
that this system would spread through- 
out the district within the near future. 


H. E. HOUGHTON. 
P, RAJARATNA MUDALIAR, 
Honorary Secretaries. 
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BEE-KEEPING AS A RURAL INDUSTRY. 


’ Until about sixty years ago bee-keeping in 
this country could hardly be considered an 
industry ; still less could the terms ‘‘ art” 
and ‘‘science” be applied to it. Now it can 
be included in each of the three categories. 
It is true that for centuries the value of 
honey and wax has been well known, and 
much attention has been, with some success, 
given to the natural history of bees; but the 
methods of management continued to be of 
a very primitive kind, and yielded compara- 
tively poor results. The places in which 
swarms were found, or were induced to live, 
were simply cavities in rocks, natural or 
artificial hollows in tree-trunks, earthen- 
ware vessels of different shapes, and, in 
later times, straw hives or ‘‘skeps.” All 
these receptacles not only presented con- 
siderable difficulty in getting combs of honey 
out of them, but, what is in the eyes of 


modern bee-keepers a matter of — still 
greater moment, they necessitated the 
slaughter of the bees before their stores 


could be taken. With the advent of hives 
containing movable frames bee-keeping was 
entirely revolutionized. Through this appli- 
ance not only was an end put to killing the 
bees, but now the condition of any stock as 
to healthiness and sufficiency of food can be 
easily ascertained, and necessary treatment 
can be given; weak o1; queenless stocks can 
be united ; artificial swarms can be made; 
young queens substituted for old ones; and, 
moreover, it can be said, without exagger- 
ation, that under skilful management three 
or four times more honey can be secured 
than was obtainable under former conditions 
of working. 


Several other circumstances have contri- 
buted to raise bee-keeping to the rank of a 
science and art. First, there has been a 
considerable output of excellent literature on 
the subject. Guide-books, brought up to 
date, have been issued at prices which even 
cottagers can well afford. Researches relat- 
ing to diseases of bees have been successfully 
carried on, and suitable remedies can now 
be applied. But perhaps the most efficient 
means of advance have resulted from the 
institution of the British Bee-keepers’ Asso- 
ciation 34 years ago. Its objects were stated 
to be ‘‘the advocating of more humane and 
intelligent treatment of the honey-bee ; the 
bettering of the condition of the cottagers 
of the United Kingdom by the encourage- 
ment, improvement, and advancement of 
bee-culture ; and, further, the increase of the 
home supply of wholesome food.” The pur- 
poses thus set forth have been kept strictly 
in view, and have been successfully brought 


out. Then, also, help and advice have been 
given in the formation of county associations 
of bee-keepers; and of these no less than 


28 are, at the present time, in affiliation with | 


the parent association. Each of these has 
for its President some lady or gentleman of 
position and influence. Princess Christian 
has graciously taken the headship of the 
Berkshire Association, and Princess Henry 
of Battenberg that of the Isle of Wight. 


Further stimulus to bee-keeping is annu- 
ally given by exhibitions of honey, hives, 
and various appliances, for which valuable 
prizes are awarded, also by lectures and 
manipulations illustrative of bee-keeping, 
and largely by tours of experts to as many 
apiaries as are known to secretaries of the 
county associations. These experts are 
holders of certificates granted after examin- 
ations by the British Bee-keepers’ Associ- 
ation. The certificates represent three grades 
of proficiency, the two higher ones being 
obtainable only by candidates showing con- 
siderable knowledge and abitity, both theo- 
retical and practical. Again, very import- 
ant services are rendered to bee-keepers all 
over the country by the British Bee 
Journal. This excellent weekly periodical 
is edited by two gentlemen of large experi- 
ence and very wide acquaintance with the 
literature and working of apiculture. Re- 
ports of the meetings of the British and 
county associations are given. Questions 
are asked of the editors by bee-keepers who 
find themselves in all sorts of difficulties, 
and, as both inquiries and replies are 
printed, a large amount of useful inform- 
ation is thus supplied for the general good. 


As to the actual number of people with 
apiaries, no thoroughly trustworthy statis- 
tics for the whole of England are in exist- 
ence. Careful inquiries have, however, 
been instituted in several counties, and the 
best authorities have computed that in the 
British Isles there are 90,000 bee-keepers, 
and in England alone there are about 63,000 
in our rural districts. The honey imports 
from abroad, amounting in value to more 
than £30,000 per annum, show that the 
home production is not equal to the demand. 
Moreover, the low price of the foreign pro- 
duct proves the superior quality of what is 
obtained from our own bees, 


The passing of the Small Holdings Act 


“opens up a new vista for several minor in- 


dustries. In fact, for the successful work- 
ing of the Act more than one item in la 
petite culfure will be requisite. The keep- 
ing of pigs and possibly of goats; the rear- 
ing of poultry, and the planting of many 
kinds of fruit trees will doubtless receive 


a 


- Juxm 1908.) 


considerable “development. | Noteworthy 
periods of time, however, will be needed 
before any large returns come from these 
sources for the expenditure of capital and 
labour. Bee-keeping, on the other hand, 
may show a profit worth having in the first 
season in which it is undertaken, and when 
fair amounts of knowledge and skill have 
been acquired, a high rate of interest on the 
outlay may be definitely expected. In 
elucidation of this statement we may men- 
tion that in May or June—the most favour- 
able months for beginning an apiary—well- 
stocked hives may be bought for from 25s. 
to 35s. each. If swarms are preferred they 
may be had at prices varying from 10s. to 
15s., and new hives for their reception, with 
frames furnished with sheets of ‘* founda- 
tion” can be had for sums ranging from lds. 
to 25s. Now since, taking an average of 
years, the best authorities on the subject 
allege that a return of £1 per hive may be 
looked for annually, it is evident that bee- 
keeping skilfully carried on is very profitable 
from a money point of view. That the 
above estimate is by no means exaggerated 
may be seen from the fact that with modern 
methods and experienced management, it is 
no uncommon event for from 50 |b. to 60 Ib. 
of surplus honey to be taken in one season 
from a single hive. Under the antiquated 
plan of keeping bees in ‘‘skeps” (old-fashioned 
straw hives), a yield of 15 lb. to 20 lb. was 
considered very satisfactory, but the honey 
squeezed out of the combs was often far from 
good in quality, being mixed with undesir- 
able débris from the cells. The means by 
which present-day methods effect such vast 
improvements in both the quantity and 
purity of the produce taken may be briefly 
described. 


The term ‘‘foundation” refers to thin 
sheets of wax uniformly impressed with exact 
reproductions of the bases of the cells which 
bees construct. Thesesheets, cut to fit either 
‘‘sections” or ‘‘shallow frames,” and fixed 
in them, are of immense advantage to the 
bees. In the first place, since from 14 lb. to 
15 Ib. of honey are consumed by the workers 
for the secretion of 1lb. of wax, a great saving 
of vital energy is secured by the artificial 
‘“‘foundation” of combs. Then, too, since 
considerable time and a state of quiescence 
are needed for the elaboration of wax by the 
organs devoted to it, a further great advant- 
age accrues from the use of the impressed 
sheets, inasmuch as they supply space on 
both sides on which the bees may immedi- 
ately set to work. The ‘‘sections” are little 
sideless boxes 4} in. square. They are ar- 
ranged in crates carrying 21 each, and these 
are placed above the brood-box so soon as the 
latter is crowded with bees. ‘‘Shallow 
frames” resemble those which are used in 
the brood-chamber, but are less deep by 2% in. 
When these frames are filled with honey 
sealed over by the bees, they may be lifted 
from the hive, The cappings are then care- 
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fully sliced off, and the combs may then be 
completely emptied by being whirled round 
in an apparatus for the purpose, called an 
‘‘extractor.” The emptied combs being re- 
placed on the hive are immediately cleaned 
up, repaired where damaged, and speedily 
refilled by the busy workers. The process of 
extracting may be repeated twice or thrice 
in favourable seasons where bee-pasturage 
abounds, and by this method more than 
lewt. of honey per hive has often been 
obtained. When ‘‘sections” are used, a 
second crate may be put below the first so 
soon as this is well on towards being filled. 
The two are then left on the hive till the 
forwardest one is quite completed—that is, till 
all the cells are seated. In fortunate cireum- 
stances a tier of three crates may frequently 
be employed. Each section when _ filled 
weighs 1 lb, A good shallow frame will yield 
from 3 lb. to 4 1b. of honey, and as a crate 
usually holds 10 frames, it is easy to under- 
stand how successful bee-masters reap, by 
modern appliances, a large harvest of their 
special produce. 


Two or three other points deserve brief 
consideration. One is that bee-keeping opens 
up an array of deeply interesting and most 
striking facts in natural history. Any good 
text-book on the subject will abundantly con- 
firm this statement. Then the pursuit easily 
becomes a most attractive hobby. An old 
Fronch writer says, indeed, on n’aime 
pas les abeilles: on se passionne deux, 
and this is commonly verified by experience. 
Again, the occupation is one eminently suited 
for women, as it does not entail going out of 
doors in bad weather to supply food, and is 
not open to the objections incident to the 
breeding of various domestic animals. As a 
matter of fact, not only are many of the 
lady students at our agricultural and horti- 
cultural colleges taking up the study and 
practice of apiculture, and becoming certified 
experts, but throughout the country hun- 
dreds of women and girls manage, or help 
in the management of, thousands of stocks of 
bees. Nor need timid people be afraid of 
being stung. Adequate protection may be 
secured by wearing a veil and gloves, and, 
moreover, the bees can be completely sub- 
dued and controlled by a few puffs of smoke 
from an appliance for the purpose, or by the 
use of acloth sprinkled with dilute carbolic 
acid. 


Another very important point is the inti- 
mate relation between insects and our crops, 
of fruit. Nearly all the blossoms of our 
orchards and fruit gardens are dependent for 
proper pollination on the agency of bees. 
Hence it is a well-known fact that apples, pears, 
plums, cherries, peaches, apricots, nectarines, 
strawberries, raspberries, currants and goose- 
berries all yield much better results where 
some stocks of bees are kept in their neigh- 
bourhood. That honey is not only a very 
palatable, but also a most wholesome, article 


Live Stock. 


of diet might be shown from its chemical 
constituents and from the special nature of 
the two sugars it contains. Moreover, its 
value as a remedial agent, especially in 
throat and bronchial troubles, is well known. 
This may be due not merely to its emollient 
nature, but also, perhaps, to a fact of quite 
modern discovery. Most people imagine 
that the sting apparatus of the bee is solely 
to act as a weapon of offence and detence. 
The truth is that its primary use is widely 
different—viz., to inject into each filled cell 
of honey before it is sealed a minute drop 
from the ‘‘ poison-bag.” The chief ingredient 
of the liquid is formic acid, which acts as an 
antiseptic, and prevents fermentation, which 
would otherwise occur in the honey.  Pos- 
sibly it is this very small, but powerful, 
element which has medicinal properties of an 
advantageous kind. 


As to literature which may be recommended 
for those who wish to pursue the subject, we 
may mention Cheshire’s two volumes on 
‘Bees and Bee-keeping, and Cowan’s 
admirable little ‘‘ British Bee- -keeper’s Guide 
Book.” For those who wish for poetry 
mingled with science there is, of course, 
Maeterlinck’s ‘‘Life of the Bee.—London 
Times, April 24, 1908. 


MILK SUPPLY AND DAIRY SANI- 
TATION. 


A yvecent number of the British Medical 
Journal contains a useful and interesting 
article on Milk Supply. 


The Central Hospital Council for London 
which represents twenty hospitals appointed 
a Committee to adopt measures calculated to 
ensure the purity of the milk supplied to 
these institutions. 


This Committee recommends that the milk 
supply should be undertaken on the following 
conditions :— 


1. That the milk shall be pure, genuine» 
without any kind of addition (including pre- 
servatives), with all its cream, and containing 
at least 3°25 per cent. of butter fat. 


2. The hospital authorities are to be in- 
formed of the name and locality of the farm 
from which the milk is supplied, and the 
farm should be open to inspection. 


3. That the cows supplying the milk shall 
be in a good state of health, in proof of which 
a Veterinary Surgeon’s certificate is to be 
produced. 


4. That the milk shall be strained and 
cooled to the temperature of cold water—not 
exceeding 60° at the farm, and there canned 
and sealed with a die to be supplied by the 
hospital, and that all cans shall be dust and 
rain*proof, 
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5. That the cleanliness of the milking © 
operation and of the miilkers’ hands be 
guaranteed, and that the receptacles into 
which the milk is put be properly cleansed 
with a solution of boiling water and soda. 


6. That the milk shall not be pasteurized 
or treated otherwise than being subjected to 
the straining and cooling process referred to 
above. 


The Editor of the British Medical Journal 
commenting on this last condition states :— 
‘* Already, therefore, we have reached the 
point at which the responsible representatives 
of the chief hospitals in London consider that 
milk can be delivered in good condition 
without pasteurizing, simply by giving ade- 
quate attention to cleanliness.” 


With regard to sterilization and pasteuri- 
zation of milk it must be stated that the pre- 
vailing idea among medical men is that these 
processes are undesirable and involve dangers 
of their own especially to the health of in- 
fants and children. Simple and clean milk 
obtained under proper sanitary conditions is, 
therefore, preferable to milk thus treated. 


The Committee mentioned above also 
recommends the inspection of the cattle- 
sheds, milking places, dairy and water supply, 
and emphatically states that no _ hospital 
should be supplied with milk from afarm which 
has no proper water supply. The reporting 
of any cases of contagious or infectious dis- 
ease that may occur in the families of men 
employed at the farm is also suggested. For 
the general examination of milk the Gerber 
fat-tester is recommended, and the use of the 
creamometer is said to be misleading. 


The March numberof the Veterinary Jour- 
nal, in the portion assigned to Abstracts and 
Reports, contains four articles on this and 
allied subjects, which would amply repay 
perusal. The one headed ‘‘ Milk Sediments 
or Dirty Milk in relation to Disease,” which 
is an abstract of Dr. George Kober’s report, 
is particularly instructive. Milk which yields 
a visible sediment at the bottom of the bottle 
after standing for two hours or less should be 
rejected. This sediment is evidence of dirty 
habits and is extremely suggestive of danger. 
It is largely made up of excrementitious 
matter from the cow, which adhering to the 
udder of the animal gains access to the bucket 
during the act of milking. The great danger 
from milk of this class is the possible pre- 
sence of ptomaines or toxins which would 
render it a poison instead of a food. The 
occurrence of this dangerous sediment can, 
however, be entirely prevented by clean 
decent methods without undergoing mae 
extra trouble or expense. 


With regard to milk in relation to disease 
it may be mentioned that not only may it- 
carry contagion from the cow to the con-— 
sumer as in such diseases as tuberculosis and 
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foot-and-mouth disease, but milk may acquire 
infective properties after it leaves the udder 
of the animal. Numerous instances are 
pointed out in which sudden outbreaks of 
typhoid fever, scarlet fever and diptheria 
have been traced to such infected milk sup- 
plied by the same milkman. 


Contaminated water and flies often coim- 
municate an infective character to milk. 
Cholera and enteric or typhoid fever have 
been known to be caused by milk thus 
polluted. Exposure to infected air may also 
taint it in this way and render it dangerous. 


Infected water may convey the germs 
when used for washing the utensils or in 
deliberate adulteration. If there is any 
reason to doubt the purity of the water used 
for dairy purposes, it should be boiled. The 
source of the water should, it is suggested, 
be at least fifty feet from any possible source 
of infection. 


The following rules mostly taken from a 
report, in the Veterinary Journal, by Dr. 
E. H. Webster, are of practical local value 
in this connection -— 


1. The cattle shed should be kept clean 
and the manure should be stored under cover 
at least 40 feet from it, in a dark place, so as 
not to attract flies. 


2.- Clean the entire body of the cow daily. 
The long hair in the region of the udder 
should be clipped. Wash the udder and wipe 
dry with a clean cloth before milking. 


3. To clean dairy utensils use pure water 
only. First rinse them in warm water, then 
wash inside and out in hot water in which 
soda has been dissolved. Then rinse again 
and sterilize with boiling water and keep 
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them inverted in a clean sunny and airy 
place till they are required for use. 


4. The milker should wash his hands with 
clean water immediately before milking, and 
should milk with dry hands. He should 
wear a clean outer garment which should be 
kept in a clean place when. not in use. 


5. The milk can should not remain in the 
cattle shed while being filled. Remove the 
milk of each cow at once from the shed to a 
clean room and strain and cool immediately 
to 50° F, 


6. If any part of the milk is unnatural in 
appearance, or if by accident dirt gets into 
the milk-pail, the whole milk should be 
rejected. 


7. Persons suffering from any disease, or 
who have been exposed to a contagious dis- 
ease, must remain away from the cows and 
the milk. 


8. The shorter the time between the pro- 
duction of milk and its delivery and between 
delivery and use, the better will be the quality 
of the milk. 


This paper embodies, in a small compass, 
the views and suggestions of English and 
American experts of the present day, and 
the main practical details connected with 
milk supply and dairy sanitation. For fur- 
ther information the reader is referred to the 
Veterinary Journal. By a curious coinci- 
dence, the March numbers of 1906, 1967, and 
1908 contain articles on this important sub- 
ject, all of which afford useful information. 


K. T. HOOLE, 


Veterinary Surgeon. 
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HINTS ON WATERING POT PLANTS. 


There is perhaps more art in watering pot 
plants than in any other phase of their cul- 
ture, hence it is not surprising that amateurs, 
and even some professionals, often go astray 
in this seemingly simple operation. Al- 
though hard and fast rules cannot be laid 
down for the watering of pot plants, the con- 
sideration of some of the mostdangerous points 
may perhaps be of profit. At the outset I 
would impress upon the cultivator the abso- 
lute necessity for knowing his plants. By 
this merely knowing their names is not 
meant; what is required is a knowledge of 
their rooting system, their leaf system, the 
kind of soil in which they are growing, and 
also the temperature of the atmosphere that 
surrounds them. We must, above every- 
thing else, always keep the fact prominently 
before us that plants growing in pots, even 
under the most favourable conditions, are 
existing under artificial treatment. Armed 
with an intimate knowledge of his plants, 
and bearing in mind that they are existing 
under artificial conditions, the cultivator is 
well on the road to success in watering them. 


Before the plants are put into their pots 
the careful grower will see that ample 
drainage is provided by placing broken pots 
or cinders over the drainage hole. This will 
go a long way towards the mitigation of 
over-watering. In applying water always 
give sufficient to soak the ball of soil from 
top to bottom, nothing being worse than 
serving it in driblets. If a plant requires 
water at all it needs enough to thoroughly 
soak the whole of the soil in the pot, and to 
this end enough space should be left when 
potting to enable sufficient to be given. 
Many amateurs make the mistake when 
potting of filling the pots right to their brims 
with soil. 


If a plant has become so dry as to cause 
the leaves to flag the best course to adopt is 
to immerse the pot in a bucket or tank of 
water for an hour or two, because it will be 


almost impossible to soak the ball of roots 
and soil by watering it in the usual way, 
owing to the soil having shrunk away from 
the sides of pot. The amateur, especially 
during the dull days of winter, is far more 
likely to over than to under water his 
plants, and the former is the most fatal of 
the two, because its ill effects only reveal 
themselves gradually. In the winter months, 
therefore, only give water when there is a 
likelihood of the plant suffering for the 
want of it. 


Newly-potted plants often suffer much at 
the hands of a careless or ignorant wielder of 
the water-pot. After they have had one 
watering to settle the soil about them great 
care should be taken not to apply more before 
it is actually required. Remember that the 
plant has had a check, and that roots will 
permeate the new soil much more readily 
when the latter is moderately moist than 
they will when it is saturated. If the leaves 
hang down at all this does not necessarily 
mean that the soil is dry, but rather that 
the atmosphere is arid;, and a light syringing 
overhead under these circumstances will put 
matters right. The same remarks apply 
even more forcibly to cuttings. Keep the soil 
moist, not sodden, if you desire them to root, 
preventing evaporation of moisture from the 
leaves and soil by plunging the pots in Coco- 
nut fibre refuse and placing a glass case or 
frame over them. 


Many amateurs have an idea that when a 
plant begins to assume a sickly appearance it 
needs water, and accordingly supply it in 
large quantities, never thinking that they 
are making matters worse. In all proba- 
bility the mischief was first caused by super- 
fluous moisture in the soil, and the proper 
course to take will be to examine the drainage 
hole and see that it is clear, then withhold 
water until it is quite evident that the plant 
will suffer if it is kept longer without it. 
The life of a valuable plant that has become 
sickly may often be saved by keeping the 
soil in the pot on the dry side for a time,— 
The Garden 25th April, 1908. 
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CEYLON AGRICULTURAL SOCIETY. 


REPORT FOR 1907-1908. 
PRESENTED AT THE GENERAL MEETING 
OF THE SOCIETY HELD ON 15TH 
JUNE, 1908. 

The last General Meeting was held on the 
25th of May, 1907, when a Review of the work 
done by the Society from its inception in 1904 
to the beginning of 1907 wassubmitted. The 
present Report refers to its operations since 
the latter date. 


RECONSTITUTION OF THE BOARD. 

According to the regulations of the Society, 
the Board was re-constituted at the begin- 
ning of this year for a three years’ term of 
service. Most of the original members re- 
main on it, but the number of provincial 
representatives has been increased from 38 
to 52. The total number of members at 
present serving on the Board is 102 against 
81 previously. 


MEMBERSHIP AND Sun BSCRIPTION, 


In terms of the resolution passed by the 
Finance and Publication Comunittees, the 
subscription for members resident in the 
Island was raised from Rs. 5 to Rs. 8 per 
annum, the rate for members residing out 
of the Island remaining at Rs. 12 per annum. 
To non-members the Magazine is now avail- 
able at one rupee per copy, or for an annual 
subscription of Rs. 10. Only those who 
have been enrolled as members, however, 
are entitled to all the privileges of the Society. 

At date there is a membership of 914. 


PUBLICATIONS. 

The publication of the English, Sinhalese 
and Tamil Agricultural Magazines has been 
carried on without interruption. In August, 
1907, the English Magazine proper, edited by 
Dr. Willis, was augmented by the addition 
of a Supplement containing from 24 to 32 
pages, thus increasing the amount of reading 
matter to about 100 pages. The Supplement 
gives greater variety to the contents, and 
embodies information of special local interest, 
useful for future reference. 


The Sinhalese and Tamil Magazines, edited 
by the Superintendent of School Gardens and 
Mr. J. P. Cooke respectively, were issued free 
of cost to all vernacular-speaking members, 


In addition to these periodicals, leaflets 
were published from time to time, both in 
English and the Vernaculars, treating of the 
following subjects :— 

Hints on the Growing of Vegetables, 
West Indian Yamis. 


. yin in Rotations of Crops in 


hena Lands, 


Conservation of Soil Moisture. 

Diseases of Tobacco in Dumbara. 

Coconut Stem Disease. 

A Sinhalese Agricultural Calendar. 

Review of the Society’s Work 1904 to 
1907. 


MEETINGS OF THE BOARD. 
Nine meetings of the Board were held dur- 
ing the year under review, generally on the 
first Monday of the month. 


The subjects discussed at these meetings 
included the following :— 


Experiments in Crop Rotations, 
Cultivation of Paddy. 
A Central Agency, to deal with Agricul- 
tural Produce from the Provinces. 
Report on a Visit to India by Mr. C, 
Drieberg. 
An Experiment in the Manuring of 
Tobacco. 
Roadside Arboriculture. 
A System of Cultivation suitable to Arid 
Districts. 
The Cultivation of Betel. 
Coconut Stem Disease. 
Suggestions for establishing a rational 
system of Bee-keeping in the Island. 
The Present Position of the Chief Crops 
of the Island. 
The Acclimatisation of Plants. 
A Note on Plantain Fibre Machines. 
Experiment with Fodders and Pasturs 
Grasses at Hakgalla and Nuwara Bliya. 
Salt in Agr iculture. 
Some Suggestions for the Teaprovemnene 
of Rice Cultivation in Ceylon. 
A Revised Test for Citronella Oil. 
Recent Researches into the cause of Fer- 
tility in Soils. 
INTRODUCTION OF NEW PRODUCTS. 
The importation of seeds and plants was 
continued during the year. Four good varie- 
ties of grafted mango plants (625), three 
varieties of grafted oranges (750), as well as 


some Sapodilla grafts were imported from 
India, 


Besides varieties of vegetables, seeds of the 
following were procured for applicants :— 


Cotton (Sea Island and Egyptian), 
Bellary Onion. 

Durian. 

Indian Betel (cuttings), 
Dry and Wet Paddy, 
Sorghum. 

American Maize. 
Jamaica Yams, 
Kiushu Paddy 

Nepaul Chili, 

Sandal Wood, 

Solid Bamboo, 


Miscellaneous. 


Senegal Groundnuts. 
Bhere Fruit. 
Melilotus Officinalis. 
Grape Fruit. 
Buckwheat. 
Arecanuts. 


THE CO-OPERATIVE CREDIT SYSTEM. 


This system has been the subject of much 
discussion, and has been taken up by a few 
branch Societies. The Credit Societies at 
Telijjawila and Teldeniya, which deal with 
the supplying of seed paddy, have done good 
work, and it is expected that Seed Banks will 
before long become popular and useful local 
institutions. The attempt made at Badde- 
gama to co-operate for the supply of manure 
has also proved a success. 


EXCHANGE OF SEED. 

Experience has proved that the exchange of 
seed paddy between districts not far removed 
from one another or of similar character has 
many advantages. Besides an increase in 
the yield, cases have been reported of an 
introduced strain proving less liable to the 
attack of the paddy-bug and to damage by 
submersion. The Society is ready to help 
any one who desires to introduce new strains 
into his district, by purchase or exchange. 


TRANSPLANTING IN PADDY CULTIVATION. 


This method of cultivation is being prac” 
tised more extensively than hitherto. Strik_ 
ing illustrations of its advantages were forth_ 
coming from Hanwella and Welimada. Spe 
cial prizes have been offered by some of the 
Branch Societies to encourage the system, 
which gives promise of becoming more 
general, 

PLANT PESTS AND DISEASES. 

Under the Ordinance dealing with Plant 
Pests, local Provincial Boards have been estab- 
lished, and officeis appointed to deal with 
the stem disease of the coconut palm. 

The Society had its attention directed to 
the following pests :— 


Stem, kernel, and leaf disease of the Coco- 
nut Palm. 

Coconut Beetle. 

Paddy Fly. 

Betel Vine Disease, 

Diseased conditions in the Orange and 
Cinnamon. 


Papers with reference to these and other 
pests on vegetables were referred to the 
Government Myeologist and Entomologist for 
report and advice. 


EXPERIMENTAL GARDENS. 


The extensive market garden at Am balan- 
goda, successfully worked for some years 
by the Wellaboda Pattu (Galle) Branch, has 
now been planted up With fruit trees, While 
it lasted it setved as an excellent object 
jessun to the people of the district, Another 
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successful fruit garden is that maintained by 
the Mudaliyar of Weligam Korale at Telij- 
jawila. In this Korale there is quite a 
number of vegetable and fruit gardens main- 
tained by individuals under the auspices of 
the Telijjawila Branch. Vegetable cultiva- 
tion has also received special encouragement at 
the hands of the Wellaboda Pattu (Galle) 
Society, which has instituted a system of 
annual awards in this connection. The 
Katunayake Branch (under Mr. A, E. Raja- . 
pakse, Mudaliyar) took up the experimental 
cultivation of various products, and distri- - 4 
buted seeds. 


More recent gardens are those at Horana, 
Balangoda and Kegalla. It is desirable that 
such gardens should be multiplied, though 
School Gardens are to some extent worked 
on the same lines. 


a 
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SCHOOL GARDENS. 


It is gratifying to be able to report that 
School Gardens are serving their purpose ad- 
mirably, and that the question of still fur- 
ther developing the scheme under which they 
are worked is under contemplation. Accord- 
ing to the latest report by the Superintendent 
143 gardens have been established, many 
of which are models in their way. Last 
year the Society made a grant of Rs, 212'50 
to be awarded as prizes for good work in 
School Gardens. 


AGRI-HORTICULTURAL SHOWS AND FAIRS. 


Agri-Horticultural Shows, Market and 
Cattle Fairs were held at the following 
centres :— 


Badulla (Uva), 
Colombo. 

Dumbara (Teldeniya), 
Kegalla, 

Matale. 

Matara. 

Nuwara Eliya. 
Telijjawila 
Trincomalie. 
Wellaboda Pattu (Galle), 
Welimada. 
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INSPECTION WoRK. 


The Organising Vice-President and the 
Secretary made several tours of inspection, 
holding meetings of Branch Societies and 
discussing Ways and means for furthering 
the work of the Society in the Provinces, 
The Northern, Southern, Central, Eastern — 
and Uva Provinces were taken in turn. The 
advantages of these tours are mutual, ena- 
bling the officials of the Society to fully realize 
the conditions under which agriculture is 
carried on in the remoter parts of the Island, 
and at the same time giving the cultivating — 
classes an opportunity of personally conferr- 
ing with them on various topics which cay 
be best threshed out on the spot, | 
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THE SocIETY’s MEDALS. 


The Society has secured the necessary dies 
from Messrs. Spink & Son, London, for 
striking medals to be awarded as_ special 
prizes at Agricultural Shows. The design for 
the medals was decided on by a Special Com- 
mittee. 


APICULTURE, 


Bee-keeping has been taken up by an in- 
creased number of amateurs, and, it is satis- 
factory to be able to report, with very pro- 
mising results. Both European (Italian and 
Carniolan) and native (A pis indica) bees are 
being kept, and, thanks to the good offices of 
Mr. Shanks, considerable progress has been 
made in various directions. By further re- 
ducing the size of the hive for the native bee 
suitable conditions have been provided both for 
breeding and storing; while the difficulty of 
inducing this bee to build into an upper cham- 
ber has to a great extent been solved. Local 
honey seasons have also been ascertained 
with some degree of accuracy, and the dis- 
covery of the importance of Pterovarpus 
indicus in the first ‘‘honey-flow” of the 
year is a distinct addition to our practical 
knowledge. The Bee Committee have been in 
communication with various experts abroad, 
and among others with Mr. Morrison, late 
bee expert in the West Indies, who has 
afforded much valuable advice. 


SERICULTURE. 


The rearing of the eri silk worm in villages 
has been temporarily checked till the Society 
is in a position to offer more acceptable rates 
for cocoons, after the expected machinery 
for disintegrating and washing has had a 
proper trial. In the meantime all available 
cocoons have been secured against the arrival 
of the machines in question which are ex- 
pected shotrly. A most encouraging feature 
in the development of this industry is the 
steady persistency with which some of the 
teachers in charge of school gardens have 
carried on silk culture. A notable case in 
point is the attempt made by the teacher 
of Mediwaka Government Vernacular School 
to spin and weave the silk of the eri (Atta- 
cus ricini) worm. The most recent outcome 
of his efforts has been the production of silk 
cloth, woven in the crude hand-loom of the 
Alutnuwara district, of distinctly good 
quality and capable of being turned out at 
a reasonable cost. With the assistance 
of simple machinery, and the contem- 
plated introduction of a better type of 
loom, the prospects of a local silk indus- 
try are not so remote as they at first 
appeared. The Silk Farm has suspended 
work for the present, but Mr, Braine remains 
in charge, and is taking steps to improve the 
soil conditions for the growth of mulberry 
and castor oil plants, 
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BRANCH SOCIETIES. 

At the beginning of 1907 there were 52 
branches (including one Indian Association), 
Regarding these it is unfortunately not pos- 
sible to furnish a uniformly satisfactory re- 
port, since a good many have fallen into a 
dormant condition, due in most cases to a 
lack of sympathy in, and encouragement 
from, the leaders of provincial thought and 
action, Wherever the chief officials of the 
district saw their way to indicate their inter- 
est in the work of the local branch and to 
direct its operations, there was aveady res- 
ponse. 


One useful purpose which all the branches 
have served is as distributing agencies for 
agricultural information, seeds, etc. 


The following are deserving of special 
mention :—Dumbara Branch.—Organised a: 
Show, the first ever held in the district, tried 
artificial manures on tobacco; transplanted 
and manured paddy; organised seed and 
money bank; made a trial consigninent of 
produce to Colombo ; and experimentally grew 
a variety of economic crops (cotton &c.), 


Nuwara Eliya Branch.—Holds_ very 
successful combined Agri-Horticultural, 
Cattle and Poultry Shows annually; main- 
tains a stud bull. 


Telijjawila Branch.—Held two Shows; 
works a seed and money bank; keeps up two 
large fruit gardens; has done good work in 
encouraging the cultivation of fruits and 
vegetables ; tried cattle and poultry breeding 
but without success. 


Wellaboda Pattu (Galle) Branch.— 
Worked an extensive vegetable garden with 
good financial results,—now converted into 
a fruit garden; held two Village Shows; en- 
courages market gardening and transplanting 
in paddy cultivation by offering prizes; de- 
monstrated that Hatiel paddy brought over 
from Kandy district stands submersion better 
than other local varieties; elected to adopt 
the provisions of the Irrigation Ordinance 
for the better supervision of paddy cultiva- 
tion ; continues to hold regular meetings, 


Wanni-Hatpattu. Branch.—Has done 
much to extend the cultivation of cotton in 
Chenas, as well as the growing of tobacco; 
holds periodical meetings ; Dikvi paddy which 
was introduced into the district gave encour- 
aging results and proved immune against 
the paddy-fly. 


Welimada Branch.—Has been _ the 
means of encouraging cotton and tobacco 
growing; organised a Village Show; holds 
regular meetings. 


Jaffna Branch.—Is making efforts to 
improve the condition of the tobacco Industry ; 
agitated for concessions in the transport of 
green-manure from the mainland to the 
Peninsula; intreduced improved varieties of 
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grapes; grants prizes for vegetables offered 
for sale; is helping to find outside markets 
for local produce. 


Gangaboda Pattu (Galle) Branch.—The 
most notable work of this branch is the 
starting of a co-operative agency for the 
supply of bone manure of guaranteed purity 
for use in paddy lands. 


Badulla Branch.—Has helped to en- 
courage cotton cultivation; organised two 
good Shows, and is interesting itself in a 
practical way in extending coconut cultiva- 
tion in the villages of Uva. 


Kurunegala Branch.—Held one large 
Show and has recently made arrangements 
to hold a series of Village Shows in different 
parts of the Province. 


Vavuniya Branch.—Initiated practical 
co-operative measures for the transport of 
cattle and Agricultural produce to Colombo ; 
keeps up an experimental garden. 


Katunayake Branch.—Started an ex- 
perimental garden and does good work 


through seed-distribution, encouraging School 
Gardens, and placing vernacular agricultural 
literature within the reach of the masses. 


AGRICULTURAL INSTRUCTORS. 

Up to date only two officers have been 
employed, both for service in the Sinhalese 
districts. [The appointment of an Instructor 
for the Tamil Districts is just about to be 
made.] These men are now working accord- 
ing to an organised plan, taking up province 
by province and dealing with each division 
in detail. ; 


A proposal is under consideration for pro- 
viding a longer and fuller course of training for 
those who are to be employed as instructors. 


Stock INSPECTORS. 

These officers are under the direct control 
of the Government Veterinary Surgeon. 
Their regular work is of a Veterinary nature, 
butunder a scheme sanctioned by Government 
their services are also available, when neces- 
sary, for agricultural inspection and instruc- 


tion in the provinces in which they are 
stationed. For a training in this work they 


are, in turn, sent for aterm to the Experi- 
mental Station, Peradeniya, and the Govern- 
ment Stock Garden, Colombo. 


AGRICULTURAL EDUCATION. 

At present there is no provision for Agri- 
cultural Education in Schools, but the ele- 
mentary facts of agricultural science are 
illustrated by means of object lessons on 
plant life that are given at most Govern- 
ment Schools, 


A Special Committee, now sitting, is dealing 
with the. question of introducing a regular 
system of Nature Teaching into the lower 
standards of Government Vernacular Schools, 
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and of including an Agricultural Reader in the 
syllabus of the higher standards—both sub- 
jects to be taught in as practical a manner as 
Hospi through the medium of School Gar- 
aens, 


Altogether there would appear to be a 
tendency to give to rural education that 
practical turn which it so much lacks at 
present. 


ToBAcco INDUSTRY. 


A good deal of discussion has lately taken 
place regarding the possibility of improving 
the position of the local tobaccoindustry which 
—particularly in the Jaffna district—is in a 
depressed condition. The Government 
Agent of the Nothern Province has reviewed 
the situation in an instructive memoran- 
dum, the Jaffna public appointed a Com- 
mittee to advise how matters could be 
mended, while this Society has delegated 
a Committee of its own to consider what steps, 
if any, itshould take to improve the industry. 


The main questions involved would appear 
to be:—(1) Whether the local varieties of 
tobacco, cultivated as they are, will lend 
themselves to improved methods of curing 
with a view to the production of better 
tobacco than is required for the manufacture 
of native (‘‘Jaffna”) cigars. (2) Whether 
local varieties can be improved by a better 
system of cultivation and manuring, and 
thus be made to yield a finer leaf (less 
coarse) likely to produce a superior tobacco 
when properly cured. (3) Whether the 
natural conditions of soil and climate would 
render it possible for the best introduced 
varieties of tobacco to be successfully culti- 
vated in the Island. (4) Whether it would 
not be wise to restrict the tobacco area in 
the North, and apply part of the land to other 
forms of cultivation likely to yield better . 
financial returns. It would be necessary for 
the tobacco cultivators to co-operate with 
Government in applying the necessary tests 
for the solution of these problems. To adopt 
a non possumus attitude and look to the 
State for relief is unworthy of an admittedly 
industrious, provident and enterprising com- 
munity. The recommendations of the 
Society’s Committee are being awaited. 


Noxious WEEDs. 

A good deal of correspondence regarding 
the extermination of illuk (Umperatau 
arundinacea) and Prickly Pear (Opuntia 
dillenii) has come before the Board, and its 
recommendations (which are given in the 
pages of the Magazine) have been adopted 
in many cases with satisfactory results, 

STERILIZATION OF MILK. 

In connection with the proposed removal 
of the Government Dairy from its present 
site, the question of the sterilizing milk and 
sending it down by rail from a distance of 
35 to 75 miles from Colombo, was referred to 
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a Committee of the Society. This Committee 
has reported that, although it has proved 
possible to sterilize small quantities of milk, 
it would not be advisable to attempt the 
treatment on a large scale unless the services 
of a Dairy Expert, thoroughly conversant 
with the practical working of a sterilizing 
plant, were secured, 


FIBRE MACHINERY. 

The Board has indented fora set of the 
Duchemin fibre machines for testing their 
capacity to deal with plantain fibre, and 
native fibres which it might be found possible 
to economically extract and place on the 
market. 


LIVE STOCK. 


Considerable work has been done in the 
direction of regulating the breeding of im- 
proved stock by emasculating undesirable 
males in village herds. According to a 
report prepared by the Government Veterin- 
ary Surgeon, in 1907 the castration of 
bulls was carried out at 56 centres, 781 head 
of cattle were operated on and 41 hands 
instructed in the work. In addition 479 head 
were operated on by the trained hands. 
Between January and June of this year, 135 
cattle were operated on, and three men trained. 


THE STAFF. 


The executive and clerical staff remains 
the same, though the volume of work has 
increased considerably, viz :— 


Organising Vice-President—Dr. J. C. 
Willis, D. Sc.; Secretary—Mr. C. Drieberg, 
B.A., F.H.A.S.; Head Clerk—J. S. de Silva; 
Assistant Clerk—W. A. W. Gunawardena ; 
Personal Clerk to Organising Vice-President 
—A. F. Baldesing; Agricultural Instructors 
Messrs, N. Wickremeratne and L. A. D. 
Silva. 


WORKERS FOR THE SOCIETY. 


Among those who have rendered notable 
service in the Society’s cause are :—Mr. Wm. 
Dunuwille, Dissawe; the Mudaliyars of 
Wellaboda (Galle) Pattu and Weligama 
Korale; Mr. A. EK. Rajapakse, Mudaliyar of 
Katunayake; Mr. C. Rasanayagam, Muda- 
liyar of Panwila; Mr. M. Suppramaniam, 
Broker of Colombo; and the teachers of the 
Government Vernacular Schools at Nuga- 
wella, Welimada and Akurala. Of the 
Schoolmasters, who, through their connec- 
tion with School Gardens, are rendering simi- 
lar good service, I would specially mention the 


present teachers of the Government Schools | 


at Mugurugampola, Handapangoda and 
Kirriwathuduwa (in Western Province); 
Nugawala, Mediwaka and Alawatugoda (in 
the Central Province); Welimada (in the 
Uva Province); Gandara and Narandeniya 
(in the Southern Province); Makandura (in 
the North-Western Province); and Rat- 
malagahawewe (in the North-Central Pro- 
vince), 
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THE POSITION OF THE SOCIETY : 
A SUGGESTION. 

That the Society has aroused a healthy 
interest in all questions relating to Agricul- 
ture, and evoked a spirit of enquiry in 
all sections of the agricultural population 
—in the peasant as in the landlord—cannot 
be gainsaid. I have had ample evidence of 
this afforded me both as Secretary of the 
Society and as Superintendent of School 
Gardens, and I have no doubt that the Organ- 
ising Vice-President has also had oppor- 
tunities for noticing the same attitude of 
mind in those with whom he came in contact 
during his tours in the Provinces. 


Looking upon the Society as an organisa- 
tion which serves as a medium between indi- 
viduals and those agencies which are able to 
meet their wants—whether information, 
advice, or material—its position is an import- 
ant one; andthe system of communication 
that it has set up, extending far beyond the 
Island, is proving a most useful means of 
serving the agricultural interests of the 
Colony. 


For more direct and effective work among 
our village population it is much to be de- 
sired (1) that an Executive Board should be 
formed with Provincial Boards over which 
the Revenue Officers should preside, and the 
operations of which they should control 
with the advice of the Central Board; 
(2) That a larger staff of trained Agricul- 
tural Instructors should be appointed to 
carry on systematic work, according to an 
approved plan, under the Revenue Officers. 
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“SOME BEAUTIFUL TROPICAL 
TREES AND THEIR USES.” 


By H. F. Macminnan. 


The selection of this subject I owe chiefly 
to the Hon’ble Mr. Ferguson, who has been 
lately collecting information about flower- 
ing trees in the neighbourhood of Colombo. 
Lhave for the present included under the 
above heading only fine flowering trees, not 
however that there are not many trees 
which are also very handsome on account of 
their foliage; but these might well form the 
subject of another paper. The former may 
be distinguished by the convenient term 
Flowering Trees, which does not of course 
apply in a botanical sense, since all trees 
normally produce flowers, whether these are 
showy or inconspicuous. Many flowering 
trees of the tropics are of surpassing beauty 
and inagnificence, and the more they are 
seen and the larger their number together, 
the greater do their beauty appeal to one. 
They have with few exceptions no counter- 
parts in temperate countries, unless they 
might by a stretch of the imagination be 
considered as greatly magnified forms of 
the more showy annuals and perennials 
which so effectively adorn gardens and 
parks in cooler climes. 


Apart from eesthetic purposes, however, 
flowering trees in the tropics have an im- 
portant utilitarian value. They combine in 
many instances the qualities of shade and 
ornament, and afford a grateful shelter from 
the tropical sun to man and beast; they cool 
the temperature appreciably, they are sooth- 
ing to the eye, and they possibly ease the 
mind when perspiration wrings our brow. 
A poet from under the shade of the Flamboy- 
ant tree has said :— 


‘““We think not of the land 


‘*Parched swooning, under cloudless burn- 
ing sky, 
“But silent, gaze entranced on beauty rare.” 
It is admitted that trees in towns have a 
valuable hygienic effect. One authority goes 
so far as to assert that the atmosphere in the 
neighbourhood of trees should be healthy as 
mountain air. In a certain district in France 
it has been computed that the average life 
of man has been prolonged by four years 
owing to the planting of trees. Local Muni- 
cipal authorities and road engineers are 
divided on the question of the utility of trees 
in thoroughfares. Whilst, however, all admit 
‘the great benefit of their shade to comfort 
and even health, many contend that this is 
outweighed by the damage they do to roads 
and buildings. But the best replies to this 
argument are: What are the kinds of trees 
selected? How have they been planted? 
What attention has been given them in their 
young state in order that they might gro 
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up as healthy sturdy trees? Who looks after 
their requirements afterwards, maintaining 
their even balance and preventing serious 
injury being done to their bark, roots, or 
foliage? Let those who are responsible 
answer these questions. 


Personally I would urge the advisability 
of planting choice and suitable trees wherever 
practicable. In England as well as in other 
temperate countries, every town has now its 
avenues of trees, and every municipality of 
importance has a special department for the 
care and management of such trees. 


Many different kinds of trees may already 
be seen in and about Colombo, but generally 
speaking they are planted without due 
regard to order, and seem to have a neg- 
lected appearance. But presumably nobody 
in particular is responsible. A striking ex- 
ception is Chatham Street in Colombo, which 
is planted with the beautiful and shady Pel- 
tophorum ferrugineum tree. Who would 
not appreciate more thoroughfares planted 
after this style? There are many other 
equally desirable trees, sufficient perhaps to 
plant up every leading thoroughfare in 
Colombo with a different species. To add 
to their charm, too, I think that the name of 
the tree so planted might be given to the 
street or avenue. For example, Peltophorum 
Street would sound more classical than 
Chatham Street ; or, Amherstia Avenue than 
Slave Island Road; Cassia Terrace than Jail 
Road; and Spathodea Grove than Parana- 
wadiya Lane, and so on. There seems no 
valid reason why Colombo and other towns 
should not thus become in course of time 
as noted for their floral avenues and parks, 
as French towns are famous for their beauti- 
ful boulevards of foliage trees. 


But the planting of beautiful trees need 
not be confined to towns, public parks, and 
recreation grounds. The depressing effect of 
the long unbroken stretches of rubber trees 
in the Straits is a common complaint, and 
rubber planters not infrequently long as 
much for a change of landscape as for a 
change of climate. One of the leading 
owners of rubber property in the Straits has 
lately confirmed this view in conversation 
with the writer. A relief from the mono- 
tony of interminable flats of rubber trees 
would be afforded by planting up at least 
boundary lines, wind-belts, &c., with bright 
flowering trees. The same idea is equally 
applicable in Ceylon, on Tea as well as Rub- 
ber plantations, and I consider that as much 
consideration should be given to the quality 


of the trees planted immediately around the 
Superintendent’s bungalow for ornament, 
as to those of the rest of the property for 


economic purposes. Further, itis well-known 
that the 
practicable 


disease and insect pests. 
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intermixture of trees as far as 
is a wise precaution against — 
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Although poets tell us that all trees are 
beautiful, all do not equally answer the 
purpose of ornament. In fact it is seldom 
that any fulfil our requirements satisfactorily 
without certain artificial attention. But it 
should be a maxim that if a tree is worth plant- 
ing, it isworth looking after. Two important 
considerations necessary to remember are; 
(1) the selection of trees suitable to the 
place or purpose for which they are required, 
and (2) the necessity of planting them in a 
systematic manner, and afterwards attend- 
ing to their requirements in the way of shade, 
support, protection from cattle, pruning, &c. 
Trees like children need careful attention 
when young, and should be trained to grow 
up in a useful and practical way. Other- 
wise no tree will fulfil its function to the best 
advantage, and its life will probably be un- 
satisfactory and short. Ihave recently had 
the unpleasant duty, with a Public Works 
official, of condemning to death a large num- 
ber of trees in a public thoroughfare which 
had been neglected and had therefore become 
dangerous to neighbouring houses. 


The followiig are some of the most beauti- 
ful flowering trees of the tropics, given in 
alphabetical order. By coincidence the first 
on the list is perhaps the finest flowering tree 
in the world, viz. :— 


S after the 
Mami. 


Amherstia nobilis (Leguminosie)—named 
in honour of Lady Amherst. A medium- 
sized tree, native of Burma, and considered 
the most beautiful of all flowering trees. Its 
immense candelabruim-like sprays of red and 
yellow flowers, drooping from every branch 
of the tree among the handsome foliage, 
present an appearance of astonishing ele- 
gance and loveliness. Itisin flower during 
the greater part of the year, but its chief 
flowering season is January to March. The 
tree thrives in the moist low-country up to 
1,600 feet, and requires good rich and well- 
drained soil. It does not seem to flourish 
near the sea, and [ believe is seldom met 
with about Colombo. Introduced to Ceylon 


common name means Sinhalese 


‘ 


in 1860. 
Bauhinia — triandra  (Leguminosze)— 
‘““Mountain Ebony.”—A small tree with 


very showy large flowers, borne in racemes, 
pink merging into purple. Hach of the leaves 
is composed of two leaflets joined at the 
base; hence the genus takes its name from 
Bauhin, twin brothers and botanists. 


Brownea ariza (Leguminosz).—A small 
spreading tree with pinnate drooping foliage, 
native of Tropical America, and introduced 
to Ceylon in 1884. It bears from the ends 
of the branches large clusters of blossom 
which weigh the branches down. The 
flowers are of a deep rose colour, of great 
beauty, resembling large Rhododendron 
flowers. 
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Brownea coccinea (Scarlet).—A short 
spreading tree, native of South America and 
introduced to Ceylon in 1849. It is distin- 
guished from the other Browneas by the 
small but numerous clusters of scarlet 
flowers produced on the stem and older 
branches. 

Brownea grandiceps (Large-headed).—A 
larger and handsomer tree than either of the 
former two, native of Venezuela, introduced 
into Ceylon in 1870. A very beautiful tree 
when in blossom, the flowers being borne in 
very large heads at the ends of the branches, 
bright red in colour. The foliage too is very 
handsome. The young leaves are produced: 
in long, drooping bunches; similar.to those of 
Amherstia. 

Brownea macrophylla (Large-leaved),— 
A strong growing species, introduced in 1894. 
It is of a less free-flowering habit than those 
already named, but the flowers are the 
largest, and are of a pleasing shade of rose- 
colour ; the long coloured stamens also dis- 
tinguish the flowers from those of the other 
species of Brownea. 

Butea frondosa (Leguminose).—‘‘ Bengal 
kino-tree.” ‘‘Gas-kela,” S., ‘‘ Parasu,” 'T. 
An erect tree with tvrifoliate leaves, indi- 
genous to the forests of the dry region of 
India, Ceylon, and Burma; reaches a height 
of about 40 feet, and bears in the dry months 
a profusion of orange-scarlet flowers. The 
tree furnishes a resin (‘‘ Kino”) and a useful 
fibre ; a lac is produced on the young twigs, 
and the flowers are used in India for dyeing 
yellow and orange-red. 


Cassia Fistula (Leguminose).—‘“ Indian 
laburnum”; Pudding-pipe; ‘‘Hhela,” S., 
“«Tirukkontontai,” T. A small upright tree, 
common in the forests of the dry region of 
Ceylon and India. <A beautiful object when 
in blossom, the flowers being bright 
yellow, borne in numerous long pendulous 
racemes, The flowers are used in temple 
ceremonies, and the astringent bark for 
tanning and in native medicine. The black 
cylindrical pods grow from 20 to 30 inches in 
length; the pulp of these is a well-known 
purgative. Suited chiefly to the rather dry 
country, but with good drainage will thrive 
in the moist districts up to 2,000 feet. 


Cassia grandis (Great).—‘‘ Horse Cassia.” 
A native of South America growing to a 
height of 40 to 50 feet; bears a profusion of 
pink inflorescence during the dry months of 
February and March, when the tree is com- 
pletely deciduous. The thick, curved pods, 
the pulp of which has an offensive smell, are 
produced in abundance in June. 


Cassia marginata (Marginated leaf),— 
“Ratu-wa,” S., ‘“ Vakai,” T. A small grace- 
ful tree with spreading drooping branches, 
common in the dry region of Ceylon and 
also in South India; very ornamental when 
bearing its racemes of rose-coloured flowers, 
produced in July and August, 
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Cassia multijuga (Many-yoked).—A slen- 
der quick-growing tree of Tropical America, 
introduced to Peradeniya in 1851. Rem ark- 
ably beautiful when in full flower during 
August and September, being practically 
smothered with very large racemes of bright 
yellow flowers, suggesting a magnified 
Calceolaria. The tree luxuriat es in the moist 
climate of Peradeniya, but does not produce 
seed here. At Anuradhapura, however, in 
the drier region, it be ars fruit. 


Cassia nodosa (knotted, referring to the 
knotted stems).—A  moderate-sized tree, 
native of Eastern Bengal and Malaya, very 
beautiful when bearing its profusion of bright 
pink and rose-scented flowers, during April 
and May. The flowers are followed by cylin- 
drical pods, 12 to 15 inches long. The tree 
is deciduous in the dry weather. 


Vochlospermum gossy pium (Bixacez).— 
** Kinihiriya” or ‘‘ Kla-imbul,” S., ‘‘ Kongu,” 
T. A rather small tree, native of Central 
India. It has become semi-naturalised in 
dry districts in Ceylon, and is _ often 
found planted near Buddhist Temples. <A 
beautiful tree when in. blossom, during 
February or March, with its large bright 
yellow flowers, which are esteemed as tem- 
ple offerings. The tree is deciduous in the 
dry weather ; thrives in either dry or moder- 
ately wet districts below 2,000 feet. 


Colvillea racemosa  (Leguminose)— 
named in honour of Sir Charles Colville when 
Governor of Mauritius. A medium-sized tree 
(30 to 40 feet high) with handsome pinnate 
leaves, native of Mauritius and Madagascar. 
It bears in September large, erect close ra- 
cemes of bright scarlet flowers, presenting a 
very showy appearance. Suited to the 
moist or moderately dry low-country. 


Gliricidia maculata (Leguminose).— 
‘“*Madré.” <A small quick-growing elegant 
tree introduced from the West Indies about 
1889. It bears long arching feathery leafy 
branches, which in the dry weather drop 
nearly all their leaves and produce along the 
greater part of their length masses of pinkish 
purple flowers, making the tree a striking 
object for a time. It thrives up to 2,000 feet, 
and may be seen flourishing in the Victoria 
Park and elsewhere about Colombo. Its 
quick growth and light feathery habit recom- 
mend it as an excellent shade and green 
manure tree. It belongs to the nitrogenous 
class of Leguminose; also forms good sup- 
port for vanilla vines. The introduction of 
this into Ceylon was effected by Mr. C. Drie- 
berg when Superintendent of the Agricul- 
tural School. 


Jacaranda minosefolia (Bignoniacez)— 
A very elegent tree both on account of its 
leaves and flowers. It reaches a height of 40 
to 50 feet, and bears a profusion of blue bell- 
shaped flowers all along the older wood of 
the branches. Flowering seasons, February to 
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May, and August toSeptember. The elegant 
bi-pinnate mimosa-like leaves make the tree 
well worth growing as small foliage plants 
for pots in verandahs. - 


Kleinhovia hospita (Sterculiacese),—A 
large handsome Malayan tree, introduced to 
Ceylon about 1820; it bears large terminal 
panicles of pink or rose-coloured flowers, 
which appear during July and August. 
Thrives in the moist low-country. 


Lagerstremia flos-regine (Lythracez),— 
**Pride of India”; ‘‘Murutu,” S. A tree of 
extraordinary beauty, about 50 to 60 feet in 
height, native of Ceylon, India, and Malaya. 
It is undoubtedly one of the most strikingly 
showy of flowering trees. It is deciduous 
for a short time in the dry weather, but 
from April to July or later it bears from the 
ends of the branches huge panicles of large 
mauve or pink flowers. There are two or 
more varieties, with the flowers varying 
from shades of mauve toa lovely bright pink. 


Lagerstremia tomentosa (Lythracez).— 
A moderate-sized handsome tree, native of 
hot and moist parts of Burma, introduced at 
Peradeniya in 1891. It blossoms twice a 
year, April and October, bearing large erect 
panicles of lovely white flowers, produced 
from the end of every branch. A very orna- 
mental tree when in blossom. 


Lysidice rhodestegia (eguminose),—A 
large handsome tree, native of Southern 
China, introduced at Peradeniya in ]882. It 
thrives here and bears from December to 
February masses of pink_or rose-coloured 
inflorescence, produced at the extremities 
of the branches. The persistent coloured 
calyces render the tree very showy for 
several weeks. A handsome tree when in 
flower. 


Wesua ferra (Guttiferee)—‘ Iron-wood”; 
‘“*Na-gaha,” S., ‘Naka,’ T.—A moderate- 
sized, broadly conical, slow-growing tree, 
native of the hot and moist regions in 
Ceylon, India ' and Malaya. A very hand 
some tree, much in favour, for planting near 
Buddhist temples. It blossoms profusely in 
the months of April or May, the large white 
flowers with yellow stamens, being delicately 
scented. The young leaves, which appear 
twice a year, are of an intense blood-red 
colour, passing through delicate shades of 
pink into the dark green of the adult growth. 


Millingtonia hortensis (Bignoniaces),— 
‘‘Indian Cork-tree.” An erect tree with 
deep-green finely divided foliage, reaching a 
height of fifty feet or more; bears in Novem- 
ber and June a profusion of long, pure white, 
fragrant flowers. The tree is a favourite in 
Indian gardens; thrives up to 2,000 feet in 
Ceylon. of 

Oncoba spinosa (Bixace).—A small bushy 


tree of Arabia, with light green, small ovate 
leaves. 


It bears in April from the underside ys 
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JACARANDA MIMOSAFOLIA: 
A Brautircen FLOWERING AND Fortacr TREE, 
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of the young branches large single white 
flowers with yellow stamens, very delicately 
scented and suggesting in appearance wild 
dog-roses of a large size. Introduced at 
Peradeniya in 1883, It has not yet set fruit. 


Peltophorum  ferrugineum (Legumin- 
osxe).—‘‘ Tya-vaki,” T.—A very large quick- 
growing, symmetrical tree, with a spreading 
top and very graceful fine foliage, indi- 
genous to Ceylon and Malaya. The young 
leaves and shoots are covered with a brown 
velvet tomentum, from which the tree takes 
its specific name. It flowers twice a year, 
but during different months, being remark- 
able for the fact that when one tree is in 
flower, another (of the same kind) side by 
side may be in fruit, another may be deci- 
duous ; the flowers are rusty yellow, sweet- 
scented, and borne in large erect panicles. 
Dr. Trimen states:—‘‘It is a magnificent 
sight when in full blossom.” It is suited 
to the dry region, but also thrives to per- 
fection in the moist region up to 1,800 feet 
elevation. 


Plumeria acutifolia (Apocynacee).— 
‘*Temple tree”; ‘‘ Pagoda tree”; sometimes 
called ‘‘ Frangi-pani.” ‘‘Kveriya” or ‘ Ara- 
liya,” S.—A low, spreading, succulent tree 
or shrub, introduced from Tropical America 
and now naturalised in Ceylon, India, &c. 
It isa familiar tree in the Eastern tropics 
at low elevations, and in the low-country of 
Ceylon generally, especially nea’ temples. 
It is bare of leaves throughout the dry 
weather, when it bears large corymbs of 
white and highly fragrant flowers. 


Plumeria rubra (Red).—A tree similar to 
the latter, but of a less spreading habit, 
bearing bright crimson flowers. Very showy. 


Poinciana regia (Leguminose).—‘* Flam- 
boyante”; ‘Flame tree”; ‘* Gold Mohur.”—A 
gorgeous tree when in full flower, bearing 
during the months of March to May im- 
mense panicles of scarlet or orange and 
yellow flowers. Itis avery striking object 
in and about Colombo at this time of year, 
The tree grows from 50 to 60 feet in height, 
aid has handsome fine feathery leaves, 


Posoqueria longiflora (Rubiacez).—A 
moderate-sized, quick growing tree, with 
large deep-green leaves, native of Tropical 
America, Jt produces long tubular white 
and sweet-scented flowers, borne in pen- 
dulous clusters, during May and September, 
Suited to moist districts up to 2,000 feet. 


Pterocarpus echinatus (Leguminose),—A. 
moderate-sized spreading tree, native of the 
Philippines, introduced at Petadeniya inh 
1882; bears large racemes of pale yellow 
flowers at the ends of the branches during 
April and May, Very/ornamental when in 
blossom. Suited to the low-country, 


Saraca declinata (Leguminose),—A small 
tree, native of Sumatra, introduced at 
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Peradeniya in 1870. It forms a beautiful 
sight when bearing its huge heads of bright 
orange yellow flowers, produced on the stems 
and older branches during February and_ 
March. Thrives best in partial shade in the ~ 
moist low-country, 


Saraca indica (Indian).—‘ Diya-ratmal” 
or ‘‘ Diya-ratambala,” S. ‘* Asoca Britsch,” 
Hind.—A small spreading tree, native of 
Ceylon and South India. On the stems and 
branches are produced in January to March 
large sessile clusters of sweet-scented flowers, 
which change from yellow to orange and red. 
The young leaves are pendulous as in 
Brownea and Amherstia. Thrives in shady 
situations, especially near water, in the wet 
or semi-dry districts below 1,800 feet. 


Schizolobium eacelsum (Leguminosz),— 
A very large quick-growing tree, with fine 
bi-pinnate feathery leaves, native of Brazil. 
Introduced in 1872 at Peradeniya, where it 
luxuriates, blossoming and producing fruits 
regularly. The flowers are borne in enor- 
mous erect’ racemes, of a bright yellow 
colour, during February and March, when 
the tree is quite bare of leaves. The flowers 
are at once followed by beautiful feathery 
young foliage. Thrives up to 1,500 feet in 
the moist region. 


Solanium macranthum  (Solanacee),— 
**Potato tree.” A medium-sized, quick- 
growing and soft-wooded tree of Brazil, 
reaching a height of 30 to 50 feet, introduced 
to Ceylon in 1844. Itis a handsome object 
on account of its very large and rather spiny 
leaves, but is particularly ornamental when 
in full blossom. The large blue and white 
flowers, with conspicuous yellow anthers, 
ave produced at most seasons of the year, 
but more especially after the dry weather. 
Thrives best in particularly shaded situations 
at elevations below 3,000 feet. This is the 
only species of the potato order that grows 
into a tree form. 


Spathodea campanulala (Bignoniacese),— 
A tall erect tree from Western Tropical 
Africa, introduced into Ceylon in 1873, and 
now fairly commonly planted about Kandy 
and elsewhere as an ornamental shade tree, 
Its large bright orange-red, erect flowers, 
produced at the tips of the branches through- 
out the wet season, render it strikingly hand- 
some and conspicuous at a distance. The 
unexpanded flowers contain a quantity of 
water, hence the tree has been christened the 
** Fountain-tree,” Thrives up to 1,600 feet: 


Sterculia colorata, (Sterculiacez).—‘' Ma~ 
larparutti,” T.—A moderate-sized tree of 
40 to 50 feet in height, indigenous to the dry 
region of Ceylon but thrives also in the moist 
districts, he brilliant orange scarlet 
flowers, appearing in great profusion when 
the tree is leafless (February to March ati 
Peradeniya), render the tree a handsome and 
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conspicuons ornament. The* Veddas (abori- 
ginals of Ceylon) are said to call the tree 
‘‘Kenawila,” and sing odes to it. 


Stereospermum aylocarpum (Bignoni- 
acezee).—‘‘Padri tree” of India. <A large 
spreading tree, native of South India, deci- 
duous for a short time in the dry weather. 
It bears for a week or two a profusion of white 
bell-shaped flowers. Thrives up to 1,500 feet. 


Tabebuia spectabilis (Bignoniacez).—A 
small tree of Venezuela and the West Indies, 
introduced at Peradeniya in 188]. For a 
short period in April or beginning of May, 
when bear of leaves, the tree is an exceed- 
ingly beautiful sight, being literally covered 
with masses of yellow flowers, which as they 
drop from a golden carpet on the ground. 
Thrives at Peradeniya (1,500 feet), but as 
yet only rarely produces seed here. 
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LUTHER BURBANK. 


(New Creations in Plant Life, an authori- 
tative account of the life and work of Luther 
Burbank. By W.S. Harwood, 2nd Ed., New 
York, the Macmillan Company,’ 1907.) 


In a recent contribution to the Tropical 
Agriculturist, the writer of this review had 
occasion to divide the history of cultivated 
plants into four stages. The last of these 
stages was initiated very recently by the 
application of definite scientific knowledge 
to the improvement of plants, a process of 
which the results lie largely in the future, 
The last stage but one was described as the 
epoch of the professional non-scientific 
breeders, who have advanced the value and 
beauty of cultivated plants to the condition 
in which we now see them in the horticul- 
tural and agricultural shows of Europe and 
America. 


Luther Burbank may perhaps be regarded 
as the culminating figure of the pre-scientific 
epoch; though it is somewhat difficult to 
gauge directly his exact position, because so 
few of his pr oductions have gained a footing 
outside America, whilst the proportion of 
those which are found to flourish outside his 
native state of California is comparatively 
small. An idea of the estimation in which 
his work is held by people in his own 
country who are competent to judge may, 
however, be obtained from the fact that in 
1905 the trustees of the Carnegie Institution 
of Washington voted a grant of ten thousand 
dollars a year for ten years for the purpose 
of enabling Mr. Burbank to carry on his 
work without wasting energy over petty 
details of business. Burbank has thus be- 
come a national institution, and this cir- 
cumstance may possibly be regarded as some 
excuse for the strain of blatant journalistic 
patriotism in which Mr, Har woud writes 
abot hina, 
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If we penetrate the halo of eloqueneed in 
which Mr. Harwood enshrines his idol, a 
certain amount of interesting and useful 
information may be extracted from the 
pages of this book, though it need scarcely 
be said that a good deal of caution is required 
in accepting some of the statements which 
occur. Some of the most surprising of these 
are, itis to be hoped, only errors of , haste 
and want of revision. Thus most readers 
will be aware that a walnut tree does not 
obtain its nitrogen direct from the atmo- 
sphere (p. 62), and that poppies do not produce 
seeds without flowers. 


The most notable of Mr. Burbank’s new 
productions are to be found among fruit 
trees and especially among plums. The 
methods of improvement which he has 
employed consist in crossing, followed by 
selection on a very extended scale. These 
processes contain nothing which is either 
mysterious or miraculous. What is remark- 
able is the fact that Burbank, so we gather, 
selects his plants for fruiting qualities whilst 
they are still young seedlings and before any 
fruits have been actually produced by them. 
The testimony that he has made a _ success of 
this method appears to be conclusive, and 
such success can only have been arrived at 
by powers of intuition and experience of a 
highly remarkable order. We take leave to 
reserve our judgment, however, as to tha 
accuracy of the statement that when the test 
was made of growing a number of the re-. 
jected seedlings, as well as of the chosen, 
to the fruiting stage, the former were of 
inferior and al/ the latter of superior quality. 


Among fruit trees Burbank has essayed the 
production of a number of complete novelties 
by the crossing together of totally distinct 
species, Many of these crosses were entirely 
sterile, as indeed was only to be expected, 
whilst some of those which fruited can be 
regarded as little more than curiosities. 
Crosses between the plum and the apricot, 
and between the Californian dewberry and 
the raspberry are said to have given rise to 
new fruits of considerable value; though 
young specimens of the plum-cot, as the 
former of these novelties is called, seen by 
the writer of this review at an English nur- 
suryman’s last year, seemed to show that 
this particular creation does not take bigs 
kindly to a new country. 


Geriapennile with the last named fruit is 
the pomato, the result of a cross between the 
tomato and the potatoe—and we may note 


‘in passing that the improvement of the 


potatoe was among the first of Burbank’s 
successes, On the other hand crosses bes 
tween the blackberry and the apple, and 
between the raspberry and the strawberry 


could hardly be expected to give rise to stable — . 
new types, and as a matter of fact nel eo 


at these hybrids ever truited, . ae! 
& x 


, Among other notable successes have been 
hybrid walnuts—trees of extraordinarily 
rapid growth and yielding valuable timber ; 
the pineapple quince, so called from the novel 
flavour ; and the thornless cactus for which a 
great future is foretold from the point of 
view of stock-feeding in desert regions, 
Besides these a great number of garden 
flowers might be alluded to such as Cannas, 
Poppies, Amaryllis and the Shasta daisy. 


So far we have recorded the successes of a 
remarkable natural genius in his own line 
of work, and if we seem to have given them 
a somewhat grudging recognition, it is 
because we have sought in simple statement 
an antidote to the rapturous phrases of the 
work under review. In Mr. Burbank’s mani- 
fold new productions, in his notable success 
as a gardener and plant breeder, we have 
evidence of very marked powers of patience 
and industry and of other powers which can 
only be described as amounting to an instinct- 
ive knowledge of plants, borne no doubt 
principally of a vast experience. This equip- 
ment does not however entitle Mr. Burbank to 
deliver) judgment on _ scientific problems. 
In point of fact neither he nor his biographer 
has any understanding at all of the meaning 
of scientific work, and Mv. Harwood, at least, 
shows himself quite incapable of stating a 
simple scientific problem intelligibly. This is 
a@ circumstance over which no one need dis- 
tress himself were it not for the announce- 
ment in the preface that ‘“‘the statements in 
this volume, both those which have a scienti- 
fic, and those which have a practical bearing, 
stand unreservedly vouched for by Mr. 
Burbank.” We find it difficult to believe 
that Mr. Burbank is capable of the muddled 
ideas with which his interpreter credits him, 
and we earnestly recommend Mir. Harwood 
to omit the chapter entitled ‘‘Theories and 
Conclusions” from future editions of a work 
which, as a piece of purely rhapsodic writing, 
has certain peculiar merits of its own. If 
time had been available we should have liked 
to estimate the number of times the words 
miracle and miraculous are made use of by 


our author, 
R. H, LOCK. 


SUGGESTIONS ON RURAL EDUCATION, 


With the object of assisting in some degree 
the adoption of rural education to the condi- 
tions of rural life, specimen. courses of special 
object lessons and of gardening were publish- 
ed by the Board of Education, in 190] and 
1902. These pamphlets have long been out 
of print, and the Board of Education have 
now issued a phamphlet by Mr. T. 5. 
Dymond, entitled ‘‘Suggestions on Rural 
Education,” in which an attempt is made to set 
out the educational needs of those who are to 
follow rural pursuits, to suggest the character 
of the instruction that would, supply the 
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educational equipment required to meet those 
needs, and to indicate the means by which 
in course of time such instruction could more 
generally and more adequately be supplied. 


Rural prosperity, Mr. Dymond observes, 
primarily depends on the prosperity of rural 
industry, and this, though principally deter- 
mined by economic conditions, must also 
depend upon the intelligence, adaptability, 
knowledge and skill of those engaged in it. 
The prosperity also of rural workers depends 
on the profitable use made of cottage gardens, 
allotments and small holdings by the men, 
and the domestic skill of the women. It 
yaust also be remembered that, in the country, 
people must depend for vecreation on their 
own mental and physical resources, so that 
general culture has an important part to 
play in making country life attractive; and 
lastly, that the natural increase in the 
population usually necessitates a steady 
migration of young men and women from 
the country to the town, and education must 
be of such a kind as not to place these at a 
disadvantage. 


Elementary Schools.—It is principally to 
the development of intelligence and observa- 
tion in connection with rural subjects that 
the system of elementary education should 
be directed. The influence of country 
surroundings should be distinctly felt, and 
the subjects should be taught more in 
relation to the rural environment of the 
school. Mz. Dymond lays great stress on 
the value of nature study, gardening and 
other manual work in elementary schools, 
as well as the treatment of other subjects, 
such as drawing, geography, arithmetic, 
&c,, in relation to rural life, 


Migher Elementary Schools.—Higher 
elementary schools and upper classes are in- 
tended to carry on the work of the element- 
ary school and develop it in the direction of 
the industries the scholars are likely to 
follow. For this purposed Mr. Dymond 
suggests that nature-study should give place 
to the study of natural science and to the appli- 
cation of science to agriculture, horticulture. 
dairying, domestic economy and hygiene. 
The subjects of manual instruction should be 
developed in their industrial aspects; thus 
food culture would form an important subject 
for practical work, and needlework would be 
carried on to dressmaking. Arithmetic should 
be developed in the direction of mensuration 
and mechanics, and be correlated with book- 
keeping and commercial correspondence. 
The subject of general culture would include 
a secondary course of English literature, 
history and geography, together, with singing 
and physical exercises. 


Rural Seconday Schools.—The function 
of the rural secondary school is to instil that 
general culture which gives jan outlook wide 
enough to encompass all rural activity and 
that knowledge of science underlying rural 
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economy which is necessary rationally to 
direct rural enterprise. While the elementary 
schools are essentially intended to prepare 
pupils for occupations involving manual 
work, it is the development of mental 
activities at which the sccondary school will 
predominantly aim. Manual work, there- 
fore, takes a subordinate place in the second- 
ary school, and is introduced rather to afford 
a balance in educating powers of mind and 
body and to provide means for illustrating 
mathematics and the sciences. 


In the elementary school a foundation of 
nature-study will have been laid upon which 
the study of science can be built. In the 
rural secondary school, it is suggested that 
chemistry and physics should be dealt with 
as branches of natural science—that is to 
say, a knowledge of experimental science 
should be built up by a progressive practical 
study of air, of water, mineral substances, of 
the products of animal and vegetable life, 
those reactions and substances being used a 
knowledge of which is important in rural 
industry. 


Mathematics should be correlated with (a) 
practical surveying in the field, (b) woodwork 
from scale drawings, which might be chiefly 
devoted to making the apparatus and appli- 
ances required in the science work indoors 
and out, and (c) mechanics, which should be 
illustzated by reference to the construction 
of farm implements and buildings. Book- 
keeping and correspondence would advant- 
ageously deal with the ingoings and out- 
goings of the experimental field, the orders 
for manures, tools, seeds and sale of produce. 
Geography, history, literature, a foreign 
language and drill will complete the curri- 
culum, Such a course should be’ graded to 
the capacity of boys of 12 to 15 or 16 years 
old, for at 15 or at least 16 the boys who are 
to follow rural pursuits will usually begin 
business life, 


Higher Agricultural H#ducation.—The 
boy who shows such ability as to give pro- 
mise of a successful career in agricultural 
science may wisely also leave the secondary 
school at 16. The next two years may pro- 
fitably be spent as pupil upon a farm, pro- 
vided that each winter the pupil attends an 
agricultural short course, and it is after this 
that he will enter the agricultural college 
or university department with the greatest 
profit. Oragain, in lieu of the two years’ 
pupilage on afarm, a year or two years may 
be spent ata school or schools of rural in- 
dustry. No country can be held to havea 
properly organised scheme of agricultural 
education which does not provide scholarships 
to enable promising boys with an agricul- 
tural bent to mount the educational ladder 
from the rural elementary school to the 
agricultural department of a university.— 
Journal of the Board of Agricultue, 
larch, 1908, Vol AIV,, No, 12, 
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CEYLON AGRICULTURAL SOCIETY. 


The Annual General Meeting of the Ceylon 
Agricultural Society was held at noon on 
Monday, 15th May, in the Council Chamber. 
H. E. the Governor presided, and the others 
present were :—Sir 8. D. Bandaranayaka, Dr. 
J. C. Willis, Hon. Mr. J. Ferguson, Hon. Mr. 
F. C. Loos, Hon. Mr. S. C. Obeysekere, Hon. 
Mr. A. Kanagasbai, Messrs. A. H. Thomas, 
Dr, Ludovici, R. H. Lock, M, Kelway Bamber, 
G. W. Sturgess, J, Harward, E. Cowan, P. 
Arunachalam, W. Dunuwila, L. W. A. De 
Soysa, F, L, Daniel, F. M. Mackwood, W. D. 
Baldwin, M. Suppramanian, Rev. P, T. Cash, 
Dr. H. M. Fernando, Capt. J. Curling, Muda- 
liar A, HE. Rajapakse, Messrs. T, Cockerill, 
Jas. Gibson, H. J. Pieris, A. N. Galbraith 
W.S. D: Tudhope, &c, 


After the Secretary had read the minutes, 
His Excellency said: The first item on the 
Agenda is the presentation of the Secretary’s 
Report. I understand that the Report has 
been circulated and has been in the hands of 
members for several days, and it will there- 
fore be taken as read. But before adopting 
the Report, I should like members to 
make any remarks that they may have to 
make upon the Report in general or any 
item referred to therein, 


The Hon. Mr. FERGuson had much plea- 
sure in complying with a request made to him, 
that he should move the adoption of the 
Report. He had read the paper just before 
coming to the meeting and considered it a 
most satisfactory Report, indicating a great 
deal of useful work accomplished. It was 
very suggestive under several heads; but he 
would only detain them to remark on the 
scope that was presented in this island for 
the saving of money expended to the amount 
of over a million of rupees annually in import- 
ing live-stock, especially cattle, sheep and 
goats from India. In this respect they had 
lessons to learn from the West Indies, where 
so many minor Colonies had Government 
Stock Farms, and freely imported pedigree 
stock for improving their cattle, sheep, 
goats and pigs. Dr. Sturgess’s department 
had already done a great deal of good; but 
one felt there was room for much more to 
be effected among the villagers throughout 
the island who ought to be taught to profit 
by improved stock, With these few remarks 
he had pleasure in moving the adoption of 
the Report. 


Mr. DUNUWILLA seconded, 
The motion was carried, 
THE GOVERNOR'S SPEECH, 7 

H, E. the GovERNoR:—Before putting 
this motion to the meeting, I should like to — 
say one or two words in connection with the — 
Report. Equally with Mr. Ferguson I find 
this Report is extremely interesting in more — 
senses than ene, In the first place it gives — 
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us a very fair record of what has been done, 
and the progress that has been made by 
means of the Society’s operations in the 
cause of agriculture generally. And what is 
to my mind even more important is the fact 
that the Report generally contains very valu- 
able suggestions as regards the future deve- 
lopment of the Society. Before I touch on 
these particular points I should say that the 
thanks of all the members of the Society are 
due to the gentlemen who, inthis Report, are 
ealled ‘‘the workers,” They have done 
much, not only because they love agriculture 
in itself, but for the higher principle of doing 
good to the land in which they live. (Hear, 
hear.) It is, gentlemen, such as_ these 
‘““workers” that the Society will always 
have to depend upon, and wecannot be soo 
sufficiently grateful for the spontaneous 
efforts that they have made to advance the 
cause that the Society has so much at heart. 
The Society, as has quite rightly been said, 
has attained early in its career one useful 
purpose, namely, that it has been the medium 
between individuals and the different agencies 
to meet their wants. (Cheers.) However, to 
my mind this Report isa valuable one, in so 
much that it foretells what practically means 
two branches in the Society. One is what 
you may call the English-speaking branch— 
and a most important branchitis. Itis that 
branch which brings us all here together 
to-day ; it isin order to discuss these matters 
of agriculture. It is a matter which is of the 
greatest importance to the Colony, that, in 
what is the Colony’s Chief Industry, namely, 
agriculture, both Europeans and Ceylonese so 
meet here 


UPON A COMMON PLATFORM AND ENGAGE IN 
DISCUSSIONS ON A SUBJECT INTERESTING 
; TO BOTH, 

and upon which we all can get not only indivi- 
dual improvement, but mutual benefit. (Hear, 
hear.) I say, therefore, that this Society 
may have as its principal branch this English- 
speaking branch, and this English-speak- 
ing branch should as far as is possible be 
self-supporting. (Hear, hear.) Iam glad to 
see from the Report that the Finance and 
Publication Committee have at all events 
made aconsiderable step in this direction, I 
have, no doubt, in progress of time, they will 
make even one more step forward, because one 
of the points on which I can give a perfectly 
unbiassed opinion, coming fresh to the Colony, 
is that I have not seen one publication so in- 
teresting, so well got up, and so cheap for 
the money, as is the ‘Tropical Agricul- 
turist.” (Hear, hear.) As I say, these meet- 
ings between us all here, I regard as of 
much importance, butitis a question for the 
Managing Committee to consider whether, 
perhaps, it is not too often to meet once a 
month. I think so, not from the fact that 
we have not had very interesting discussions 
here, but from what I notice from the papers 
—which is that we constantly have to fall 
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back upon Peradeniya to find a paper for 
the monthly meeting. I should like to see 
very much at every meeting two papers read 
—one by our professional experts, and the 
other by alayman who is an ordinary mem- 
ber of the Society. (Cheers.) I think it 
would do good. It would mean that co- 
operation which, as regards the Society as 
well as everything else, means everything 
to the strength and the life of the body 
interested, (Cheers) The other branch, 
which is just referred to in the Report, is 
what I might call the vernacular speaking 
branch, and it is a matter on which I said a 
few words when [I last occupied the chair 
here. Iam glad to see that 


THE SOCIETY HAS VEERED IN THE DIRECTION OF 
THE VIEWS WHICH I THEN EXPRESSED, 


and which I said I did express with some 
hesitation, because I had not been in your 
midst a sufficiently long period to study the 
matter as thoroughly as I could have wished, 
It gives me, therefore, some encouragement 
to think that the Society, with the wisdom 
which they have, and the knowledge of local 
matters, takes kindly to these ideas, and that 
in any efforts which I may make in that 
direction I willhave their co-operation, and 
equally that I shall be able to give whatever 
assistance I can to the Society in that di- 
direction also. I may just read the two 
paragraphs to which I particularly refer, 
The first is on page 4. 


“‘ Altogether there would appear to be a 
tendency to give to rural education that turn 
which it so much lacks at present.” 


The other is on page 5, and reads: ‘For 
more direct and effective work among our 
village population it is much to be desired 
(1) that an executive Board should be formed 
with Provincial Boards over which the 
Revenue Officers should preside, and the 
operations of which they should control with 
the advice of the Central Board; (2) That.a 
larger staff of trained Agricultural In- 
structors should be appointed to carry on 
systematic work, according to an approved 
plan, under the Revenue Officers.”’ 


I think that last quotation is very much 
on the lines of remarks which I made the last 
time I was speaking. It isa sound principle, 
thoroughly sound, As regards how it can 
best be carried into effect we must not be in 
a hurry. It requires very close and careful 
consideration, because in all these matters 
dealing with the agricultural population, 
when you once make a step forward it is very 
difficult to retrace that step, and you must, 
therefore, practically make sure of what you 
are doing. As regards the matter of teachers, 
many of you will remember that I said: what 
we stand urgently in want of in all our 
country districts is a number of Mr. Driebergs 
—(hear, hear)—men who have a thorough 
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knowledge of the natives, men who know 
the vernacular thoroughly, men in whom 
the natives would have every confidence. 
To get them future teachers will be boys 
drawn as far as possible from the best 
families, on the understanding that when 
they have gone through the requisite training 
they will obtain a Government appointment, 


WHICH WOULD BE IN THE AGRICULTURAL BRANCH 
AND IN NO OTHER, 


As regards the country districts, as I have 
already said, 1 believe that teaching should 
be done as far as possible in the vernacular, 
and that the English should be limited to 
the elementary standards. In this connec- 
tion I should like to draw your attention to 
the fact that whatever machinery is organ- 
ised, and in whatever way we bring this 
necessary desideratwm into effect, the pro- 
vincial or local branches of the Society will 
be of the greatest assistance. (Hear, hear.) 
Ll regard these branches in the future as being 
the working basis of the movement, and 
they therefore, should derive every encourage- 
ment at the present time for what will be 
their object in the future, namely, to push 
forward agriculture in their own districts to 
the best of their ability in accordance with 
prescribed programmes which may be laid 
down from time to time. In such a way one 
of these provincial branches has just been at 
the present moment—or rather, [ hope, it 
will be—made use-of. It is in connection 
with the tobacco industry in Jaffna—a matter 
which has been engaging the attention of 
this Society. (Hear, hear.) WhenI was at 
Jaffna few days ago I promised them the 
assistance of the Government, provided that 
I got the co-operation of the tobacco planters, 
because, as the Society quite rightly men- 
tions in their report to-day, such co-operation 
must be a sine qua non. But in carrying 
out the experiments, they will be made in 
the direction you have indicated in your 
Report. I consider in turning it over in my 
mind, that the best machinery I can make use 
of in order to carry them into effect, consider- 
ing that our own professional officers cannot 
be always on the spot, is to make use of the 
provincial branch of this Association, and I 
hope to put matters in such a way that, this 
branch of the Association will be one of the 
first in carrying out an object lesson which, 
I hope will in the future, be common to other 
branches in the Island. Iam glad to notice 
the observation that you make about School 
Gardens, and particularly the good work 
which they are doing. Long may they con- 
tinue todo so. But, of course, if the revised 
scheme comes into effect these School Gardens 
will eventually be absorbed in the Agricul- 
tural Schools. The School Gardens will be 
found at the Agricultural School as part of 
practical training, for, of course, in these 
agricultural schools we want not only theore- 
tical teaching, but also practical demon- 


strations. 


co-operative credit system. I am glad to 


find in certain portions of the Island that a 


commencement at all events has been made 
in this very necessary arrangement by the 
efforts of the people themselves. [ brought 
up the question the other day at the Durbar 
of Kandyan Chiefs at Kandy, and one of the 
Chiefs gratified me immensely by telling me 
how great had been 


THE SUCCESS IN HIS DISTRICT BY THEIR PUT- 
TING TOGETHER A FEW HUNDREDS OF RUPEES 


which enabled them to buy seed paddy and 
allow the cultivator to have it at a reasonable 
rate of interest instead of being his exposed 
to the usurious rate of interest which he 
had hitherto been accustomed to. Again, it 
is only recently during my visit to the North 
I found in the Wanni district, that it was 
not an unusual thing for the paddy cultivator 
there to pay no less than 120 per cent. upon 
the valuable seed paddy which he got for his 
cultivation. Now it is in this co-operative 
credit system that [hope I shall be privileged 
during my period of administration to help 
the Society and help the people and the 
peasantry immensely. (Hear, hear.) I have 
no doubt but that I shall be able to so lay 
matters before the Secretary of State that he 
will permit Government to help the people 
to establish this :co-operative credit system 
in the form of agricultural banks in such 
away that we can give direct help to the 
working population and relieve them from 
the burdens which they too often have to 
undergo from the fact of their having to 
borrow money at such heavy rates of interest. 
What we want especially to do is to push 
forward our Ceylonese peasantry so. that 
they shall not be contended with cultivation 
such as they have now, but that they can go 
in for many more items of cultivation such 
as pepper. cotton, tobacco, and other things 
which I might mention in order that they 
shall establish an export trade; because, in 
order to increase our exports it is most im- 
portant that we should push forward the 
Agricultural industries. Natives already have 
wealth in the coconut and in cinnamom. 
What they have done in those I should like 
to see them do in other products, because all 
exports mean money coming into their 
pockets, and, therefore, an increase in the 
prosperity, health and comfort of the rural 
population. You, therefore, can take it from 
me that the perusal of the Report gave me 
ome considerable pleasure, 


I HAD HAD SOME FEELINGS OF HESITATION AS 
TO WHAT WAS TO BE THE FUTURE OF 
THIS SOCIETY, 


but I feel that if the Society takes up the 


lines which are indicated in this Report and 
pay attention to what I have tried to des- 
cribe to-day as its two principal branches ~ 
the Society will be fraught with good and = — 


ire ae 


You refer also in the Renae to the 
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be of, lasting benefit to the island. (Hear, 
hear.) What we have to do is considerable, 
and mind you in this matter there must be 
- no east-iron hurry. That would be a mis- 
take. We must gradually bring home to our 
vernacular speaking peasantry the advant- 
ages of scientific agriculture, and open a door 
for their advancement in this particular and 
in the general conditions of life. If in the 
few years that I am here any progress can 
be made in this direction, I shall not think 
that I have altogether been unsuccessful at 
all events in one branch of my administra- 
tion. With these few remarks I beg to put 
to the meeting the proposal which has been 
moved and seconded that the Report be 
adopted. 


His EXcELLENCY called on Dr. Willis to 
read a ‘‘Memorandum on Alkali and Water- 
logging in Irrigated Lands.” 


Dr. WiLtis explained that Mr. Smith 
had written the paper at his request in con- 
sequence of representations made to him 
by rice cultivators in the Hambantota Dis- 
trict of their crops suffering from the causes 
pointed out. 


(The paper appears on page 549 of this 
number.) 


Dr. J. C. Wiutuls offered a few remarks 
about the neutralisation of salts. Plants 
which would not stand common salt only, 
would if the salt were mixed with others 
do better. 


Mr. M. KetwAay BAMBER remarked that 
it would be well worth investigating these 
salts to find what they actually were. 
Travelling about in the North, thought the 
area suitable for cultivation was not very 
large as far as he had seen. It was only on 
lands near the sea they were likely to get 
these salts. 


Mr. F. M. Mackwoop :—Mr. Willis in his 
remarks said that alfalfa was the English 
lucerne. I thought it was a Mexican plant. 
If it is the English lucerne, it will not be of 
any use to us in Ceylon. 


Dr. WI .is :—Alfalfa will not do well 
below 5,000 feet. Above 5,000 feet you get 
it as a fodder plant at Nuwara Eliya. It 
must be often weeded. But we have local 
plants which might be used instead of it. 


Mr. MAckwoop :—How does it come to 
have the name alfalfa ? 


Dr. WIL1L1Is:—In England it is known as 
the lucerne. There it is hardly cultivated. 
In America where itis cultivated in large 
quantities it is known as alfalfa. 

Mr. BAMBER remarked that if tobacco 
was to be tried in the neighbourhood of any 
of those lands they might grow dadaps as 
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well which would come in useful. In Su- 
matra they grew a large quantity of dadaps 
on land where they tried tobacco. 


Hon. Mr, FERGUSON said he thought they 
were indebted to Mr. Macmillan for a paper 
[reproduced in full in this issue] of special 
interest to the cominunity at large. The only 
omission he noticed was Hrythrina indica 
which grew freely in certain Colombo Gar- 
dens, Dr. Willis could doubtless tell them 
why it was omitted. 


Dr. WILLIS said it would not make a 
good shade tree owing to its large brittle 
wood, which constituted a danger to passing 
horses. He mentioned an instance of an un- 
suitable shade tree which had been planted 
in another Colony. Owing to its large fruits 
it constituted a danger to traffic, and so all 
the trees had to be cut down. 


H.E. the GOVERNOR said he was sure 
they all felt indebted to the writers of the 
papers—one a professional and one a layman. 
—and that cordial thanks were due to them. 


Hon. Mr. FERGUSON moved a vote of thanks 
to His Excellency for presiding—carried by 
acclamation, 


H.K.S REPLY. 


H.E. the GovERNOR :—I think I am con- 
veying the opinion of the meeting when I 
thank the two gentlemen who prepared the 
papers for our discussion to-day very much 
indeed. The papers were extremely interest- 
ing and were of the nature which I alluded 
to just now, one from an expert and the 
other by a layman. I[ should very much 
like to see this followed in all papers which 
are read at the Society. 


THE CULTIVATION AND CURING OF 
TOBACCO AS FOLLOWED NEAR DIN- 
DIGUL, MADURA DISTRICT, 


By C. BENSON, M.R.A.C., 
Deputy Director of Agriculture. 


The land chosen for tobacco cultivation is 
a light loam, either red or ash-coloured, 
resting on a gravelly sub-soil. It is therefore 
naturally well drained. Great stress is laid 
on the quality of the well water anda _pecu- 
liar brackish character is specially desired, 
and great differences in the quality of the 
produce of otherwise similar gardens are 
almost universally attributed to the quality 
of the water. As the ryots endeavour to 
get as much produce out of their land as 
possible, a grain crop is usually harvested 
during September, and when this is cut, the 
tobacco crop follows; and in some cases two 
grain crops even are taken yearly besides 
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tobacco. Some of the ryots, however, 
usually retain half the area of their tobacco 
land for tobacco solely, planting the balance 
with a first crop of kambu or other 
grain. In some cases where tobacco fol- 
lowed Sorghum, the growth was less satis- 
factory than when it followed kambu and 
the parasite Phelipoea indica (malle or 
bédu) was found to be more prevalent and 
the quality of the leaf lower. 


Ploughing does not commence till Septem- 
ber and is continued through the rains. It 
is done seven or eight times and the land 
brought into fine tilth to a depth of 4—5 
inches, If the weather is favourable; but in 
some cases the land is ploughed too wet with 
the result that clods are formed, which 
might be avoided by a little less haste. No 
other implement than the native plough is 
used for cultivation ; and levelling and ridg- 
ing is done with the man-vettt. 


Soon after the grain crop is cut, cattle, 
goats and sheep are penned on the land 
every night for a month or six weeks. 
Though the land is manured heavily in this 
way, the droppings of these animals are ex- 
posed to sun and rain, till a_ considerable 
area has been manured, and they are then 
ploughed into the soil. The risk of loss from 
this exposure might be largely avoided, if 
the folds were made in long rectangular in- 
stead of square pens, and if the manured por- 
tions were ploughed up sooner. Some of the 
richer ryots collect. their cow-dung and place 
it in heaps on the field; others use this 
manure for fuel. Village refuse or sweepings 
and ashes, and in some cases, the stems of 
the previous tobacco crop are also used as 
manure. 


The seed-beds are merely parts of the field 
with little banks raised round the sides to 
retain the water. No attention is given to 
their situation aslong as they are close to 
the well. Exposure to hot sun, wind, and 
driving rain, is not thought of. The beds 
are usually about 5’ x5’ square. The surface 
of the bed having been worked up to a fine 
state with the hands, the seed is scattered 
broadcast without ashes or any other mix- 
ture. Very little manure is used for the 
beds, as it attracts grubs and other insects. 
After sowing, the beds are worked back- 
wards and forwards with the fingers to cover 
in the seed. The beds are then watered 
from a channel connected with the well, 
being literally flooded to a depth of half an 
inch or more. ‘This necessarily cakes the 
surface, and but a limited number of seeds 
germinate in irregular patches; the portion 
opposite the inlet for water being washed 
nearly bare, and any low-lying portions s0 
much flooded that nothing grows there. Ger- 
mination takes place in seven or eight days, 
but many plants grow very slowly, so that 
the general effect is most irregular. The 
beds are never covered or sheltered, and as 


580 


they are watered in the early morning, the 
hot sun by caking the soil retards the growth — 
of the seedlings and causes many to wither 
away ; results which are invariably put down 
to the wind, etc. The seedlings also natur- 
ally get much damaged by being trampled 
down whilst being weeded or extracted for 
transplanting. 


About six to seven weeks after germin- 
ation the seedlings begin to show three leaves, 
but it is not till the leaves are three or four 
inches long that they are taken out for trans- 
planting. When the plants are ready for 
transplanting, the beds are flooded in the 
morning and the plants pulled out, The 
seedlings are kept in a house in a well-covered 
basket and transplanted in the evening. In 
pulling up the seedlings many of the smaller 
plants are dragged out and destroyed.* 


Previous to transplanting, the land is 
ploughed up, and ridges and furrows are 
made two feet apart with the man-vetti. 
Before planting the channels are flooded, 
and the seedlings set out one foot apart on 
the sides of the ridges in much the same way ~ 
as paddy is planted. The soil is often so 
sloppy that the plants fail to take root, and 
in consequence, wither away and die. The 
ryots are aware of the necessity for the 
seedlings being firmly planted, but owing to 
defective supervision their servants scamp 
the work.+ 


For three days after planting, the seedlings 
are at first watered every morning, though 
in some cases only on alternate days. When 
they have taken root, water, if it is desired 
to extend the area planted, may be withheld 


= A modification of existing practice in respect of 
the seed-beds may be suggested, The beds should 
be just so wide that a man can reach the middle of 
them from the side; and the extreme width should 
therefore be about four feet, though two or three 
feet is preferable, and a bed 12’x3’ should produce 
enough plants for an acre. These beds should be 
raised higher than the water-channels which may 
be made all round them so as to avoid, as far as 
possible, watering on the surface, and watering by 
direct flow should be avoided. In preparing it, the 
bed should be deeply dug over and may be manured 
with ashes and thoroughly rotten manure. The 
surface should then te raked fine, and the seed 
scattered evenly over it, having been mixed with 
ashes or sand to facilitate this. After sowing, the 
surface should be lightly pressed or lightly covered 
with clean ashes, and watered very lightly— by 
preference with acan and rose—tlie whole mass of 
soil being moistened by flooding the side channels, 


+The planting is much too close, as the plants 
grow and cover the ground so completely that the 
labourers cannot move freely through the crop for 
suckering and removing grubs, or to hoe the land, 
and earth up the plants properly. As the leaves 
become interlaced, they also damage each other 
when there is any wind, Probably it would be 


much better if the rows where three feet apart, and _ 


the plants possibly 18 inches apart in the lines, 
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for four or five days, but subsequently the 
crop is watered once in three days until it is 
hoed, and thereafter every other day. 


_After the crop has been planted, weeds 
spring up plentifully, and are often allowed 
to grow for some time, but, when it is about 
three weeks old, it ishoed, though this oper- 
ation is delayed longer in some cases. About 
five or six weeks after planting, the land is 
further broken up with a man-vetts, and 
though this operation may be repeated, if the 
surface becomes very hard, it is seldom that 
this is done, and the ryots appear to have no 
idea of the great benefits of maintaining a 
surface mulch by keeping the soil loose and 
friable, and especially so after a fall of rain 
or a watering. On the day following this 
hoeing, one slight earthing up of the plants 
is done, and watering on alternate days is 
renewed,” 

In some villages, two days before the first 
hoeing mentioned above, liquid manure is 
applied to the tobacco plants. Fresh cow- 
dung is gathered some days previously and 
placed near the main channel. This is mixed 
by the hands into the water drawn from the 
well which carries the manure to the plants. 
Such manuring is seldom practised, except in 
Vedasandur, but there liquid manure is ap- 
plied two or three times whilst the crop is 
on the ground ; the second application being 
made when the plants are topped, and a 
third, more rarely, immediately before 
harvest, 


The plants are toppedt when they are 24— 
3 feet high and a few days before the bud 
appears. The plants have then been about 
two months in the field and carry from. nine 
to twelve leaves. The tops are thrown any- 
where, and those which fall on the tobacco 
leaves, from their extremely gummy nature, 
cause the leaves on which they fall to rot. 
Topping the plants so low induces the leaves 
left to spread and increase in size, and is 
usually supposed to be conducive to an 
increased weight of outturn, as compared 
with that from plants topped higher, 

* Hoeing should commence as soon as the plant8 
have struck root, and be continued regularly, and 
persistently, as long and as often as needed to keep 
the surface clear of weeds, and open and free, The 
ridging up is also usually more or less ineffective, 
and might be more thoroughly done, If the plan 
of watering in only alternate furrows on each occa- 
sion, and hoeing the land sco watered as soon as pos: 
sible after watering, were adopted, the crop would 
certainly benefit, and it is probable that much less 
water would be needed, 


, Immediately after topping, shoots or suckers 
appear in the axils of the leaves, and around the 
head of the plant ; but suckering is done once only, 
about a fortnight after topping, and very ineffec- 
tively, as the suckers are allowed to grow far too 
large and too long to the great detriment of the 
plants, and are not removed sufficiently often, They 
should be removed when an inch long, and the crop 
phould be gone over continually for this purpose, 
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The plants ripen in ninety to one hundred 
days, and when afew spots have appeared 
on the lower leaves, the plants are cut off * 
close to the ground at about 5 p.m. They 
are then allowed to remain exposed to the 
night dew, and at day-break are gathered 
up and bulked into small circular heaps 2 feet 
high, the stalks outwards, and the tips of 
the leaves inwards. These heaps are covered 
with straw or the refuse of the tobacco field 
(tops, suckers, etc.), and are not opened till the 
third evening after the harvest. The plants 
are then spread on the ground. for a short 
time, and then hung up on horizontal poles 
with the stalks pressed close to each other, 
The stalks of the plants are slightly loosened 
from each other every morning all along the 
polet The leaves are cured in fifteen to twenty 
days from time of hanging up, the colours 
being rusty red, yellow and green. Where 
the leaves have been too closely pressed. 
together, the colour is black and texture 
rotten, Rain destroys the colour and texture, 
ape high winds break and damage the dry 
eaves. 


When the stems of the leaves have become 
thoroughly dry, although the stalks may 
still be green, the plants are taken down and 
bulked in square heaps, the stalks being laid 
cross-wise over each other in alternate rows, 
These heaps are two feet or more in height, 
The leaves are not stripped from the stalks, 
but bulked just as they are taken from the 
poles. This is done in the early morning 
when the leaves are supple. These bulks are 
opened and re-bulked every two or three 
days, The smell issuing from a newly- 
opened bulk is very offensive, the stalks show 
signs of mould, and the leaves sweat and 
blacken to such an extent that unless great 
eave is taken, the texture of the leaf is 
entirely destroyed.t When a blackish colour 
is produced, the fermentation is finished, and 
the leaves are stripped off the stalk, and tied 


* Cut as they are in this way, the upper leaves 
on the plant are still immature, while the bottom 
leaves may be over-ripc, and it would be well if the 
latter could be stripped off separately, and in fact 
the whole be harvested as it ripens, The lower 
leaves might be strung on twine and cured, and 
eee remainder matures the whole plant could 

e cub, 


‘| In the curing too, the plants at present appear 
to be hung up much too closely together, so that 
there is no uniformity in the drying, and the colour 
is far from uniform whilst those leaves which are 
not we 1 exposed turn blackand rot. The harvested 
plants might be hung up loosely, and further apart, 
and it might also be advantageous if the stems were 
split in two before being hung up; the leayes would 
then dty more evenly and quickly, 


+ The injury done during fermentation is great, 
and is largely due to the fact that the ryot has no 
guide by which to control it, For the proper Teguy 
lation of this, the thermometer is required, ' 
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up into bundles of 50 leaves weighing 14 to 
2 lb. each, and baled,* 


In many cases a mixture of jaggery and 
water is sprinkled on the leaves after the 
fermentation is over. This gives the leaves 
a sour-fermented smell, and also a fictitious 
texture, as they can be stretched more easily 
when the jaggery has soaked into them. 
This, however, disappears after a time. 


The produce of one acre of tobacco culti- 
vated in the above mentioned way ranges 
from 800 to 1,000 lb.—Department of Agri- 
culture, Madras, Vol. II, Bulletin No. 53. 
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as a member, you will get the magazine 
and all the benefits the Society can offer 
tor Rs, 8. 


Progress of rubber planting. Ind. Wj ‘ 
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World’s rubber industry. Ind. Rub. jing extract froma letter dated March 


Journ., 238. 9. 1907. 


Progress in rubber cultivation, do. 
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NOTES AND QUERIES. 


By C. DRIEBERG. 


NORTHENER.—Kven if an introduced 
variety of tobacco is found to succeed in 
the North, there will be a serious diffi- 
culty to face if all tobacco cultivators 
do not agree to grow the same variety, as 
hybridization is bound to follow unless 
steps are taken to guard against cross- 
fertilization. Otherwise, fresh seed will 
have to be constantly imported for each 
planting season. 


Kapok.—The Philippine Agricultural 
Review for January says that the latest 
reports on well-cleaned samples of kapok 
gives the market value as 14 cents 
American currency, per pound. The 
firm making this report offers to make a 
contract for all the kapok that the Philip- 
pines could produce. A cleaner, des- 
cribed as a combination of a cotton gin 
and a thrashing machine is said to have 
been designed by the Assistant Director 


5th, 1908, received from the Botanist in 
charge of Fibre Plants, United States 
Department of Agriculture, will give 
some useful information :—‘ The speci- 
mens of fibre which I have examined 
from plantain and banana plants 
have been inferior in strength to the 
fibre produced by abaca, Musa tecxtilis, 
inthe Philippines. I am told that one 
of the species from Africa, Musa 
ensete, yields a fibre which it is thought 
will compare favourably with the 
genuine abaca. The best specimens of 
banana fibre that I have seen came 
from Jamaica, but these fibres lacked 
uniformity. Some of them were strong 
while others were very weak. Ido not 
think that it will be possible to prepare 
the fibre from banana plants produced in 
the American tropics at a cost that 
would permit them to enter the American 
market so as to compete with abaca 
and sisal, now used by our manufac- 
turers. lt might be possible, however, 
with the different labour conditions of 
India to produce these fibres so as to 
be used in the local market there, and it 
is also quite possible that you have varie- 
ties there yielding stronger and more 
uniform fibre than those produced by 


of Agriculture in the Philippines. the common, large, yellow banana 
_ F.—As you say, the explanation, given Of the American tropics. Three or 
in the last May Magazine, of pruning ‘four machineshave recently been used 


causing fruit production is not very 


in the Philippines for cleaning abaca 


acceptable. The writer appears tobe- fibre, and it is quite probable that 
lieve that the injury caused by pruning these machines might be used suc- 
is “understood” by the plant as‘‘a cessfully in cleaning Banana fibre. 


threatening of its existence.” and that it 
makes an effort to preserve its own kind 
before extinction. This endows plants 
with responsible intelligence, which is 
not admitted by scientific men. The 
tendency on the part of the plant to 
produce fruit when injured is no doubt 
a provision of nature, but must be attri- 
buted to physiological action in the plant, 
such as is referred to in para5 of the 
article (p. 455 of May 7. A.). 


E. N.—I do not think you have any 
good cause for complaint. The Society 
cannot extend its help to those who do 
not consider the benefits derivable by 
joining it worth the modest sum of Rs. 8 

_per annum. I shall beonly too ready 
to serve you as a member, but as a 
non-member you have no right to expect 
assistance or advice in any form. ou 
can, however, get any particular number 
of the magazine for one rupee; or sub- 
scribe to it by paying (as a non-member) 
Rs 10 perannum: On the other hand, 


It is said that one of the most promising 
of these machines is the one invented 
by Mr. Eugene Behrendt, and manufac- 
tured by the Watson Machine Company, 
of Paterson, New Jersey. Banana fibre 
may also be cleaned on a machine made 
by the Finigan-Zabriskie Company at 
Paterson, New Jersey, providing the 
leaf stalks are first put through crushing 
poets to break down and soften the 
issues. 


BEEKEEPER.—You will see from the 
report submitted at the General Meeting 
ou the 15th instant, that native bees 
do best in a small hive. You can see 
one made according to Mr. Shank’s 
ape cation at the Stock Garden. Mr, 
W. K. Morrison, a well-known authority, 
considers Apis indica bees as promising 
material to work with. The Hon. Mr. 
Obeyesekere secured some nicely filled 
combs not long ago. The great point ig 
to peek and prepare for the “ honeys 
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DRYING OF CACAO. 


Botanical Department, 
Trinidad, 25th January, 1908. 


Sir,—I am in possession of your letter 
of 12th December, 1907, asking inform- 
ation as to the process of drying cacao in 
Trinidad, and for plans of drying houses. 


The information you require is given 
in my work on cacao, a copy of which 
was forwarded to Ceylon some years 
since; and there are illustrations | of 
some of the best drying houses in Trini- 
dad and Grenada in Preuss’ account of 
his expedition to Central and South 
America, 1899-190C. 


To these may now be added the arti- 
ficial dryer made by Gordon of London, 
and that used by Hoadley in Trinidad. 
These are mechanical dryers of an ex- 
pensive character, the latter doing its 
work extremely well, Its main parts 
are first acircular floor pierced with holes 
to which hot air is driven by blast from 
below, by means of a funnel-shaped 
apparatus, the cacao being kept moving 
by rotating ploughs which throw the 
cacao from side to side with a slow 
motion. 


FLOOR 


The majority of estates, however, still 
depend upon sun heat on open floors 
covered by a_running roof to protect 
against rain. These are made in various 
forms and sizes, to suit each particular 
position, but in general are elevated, so 
as to give rooms beneath for fement- 
ation boxes and storage &c. The floors 
are of wood universally. 


manipulation of the cacao is well 
Liven in ihe Bull. Miss, Information, 


Trinidad, 1904, p. 113, which is the 
method adopted on the Government 
Estate uuder my charge and is written 
by the manager. For cacao made by 
this process we invariably obtain highest 
market prices. It should be noted, how- 
ever, that it is applied to a strain of 
cacao dominated by the Forestero 
variety, and if the Criollo varieties are 
to be treated the period of fermentation 
would be shorter, but the general treat- 
ment the same. 


In Grenada the houses for drying are 
somewhat different from those in use 
in Trinidad, as in the former the trays 
are made to draw out on rails, and are 
shut up when rain falls, while in Trini- 
dad the floor is always stationary and 
the roof moves. There is more labour 
in the Grenada method as the whole 
weight of cacao has to be moved, while 
a single man can cover inthe Trinidad 
floor. The roof run on wheels on light 
railway rails. The methods of ferment- 
ation and drying are well described by 
Wright in Chapt. IX. of his work on 
Cacao. No washing is used in the pre- 
paration of Trinidad cacao, as it is found 
that the mucilage properly treated forms 
a protective covering to the bean pre- 
venting the entry of mould fungi to a 
large extent, and obviates breakage of 
the shell of the bean. 


A description of Hoadley’s drier is to 


be found in the West Indian Bulletin, - 


and also in Trinidad Bull., p. 209, 1905, 
Vol. VI. 


I regret I am unable to forward you 
plans of our Cacao houses, but they are 
simple in the extreme, and a view of one 
of Preuss’ illustrations should be suffi- 
cient to enable any intelligent mechanic 
to construct a suitable building. 


If I have omitted anything that you 
specially require the details of, I shall 
be glad to oblige later. 

Meanwhile I remain, 
Yours faithfully, 


J. H. HART, 


Superintendent, R. B. Gardens, — 


Trinidad. 


The Director, Royal Botanic Gardens, 
Ceylon, aun 


Robe Pad 
Wee 
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CALABASH GOURDS. 


Crystal Hill Estate, 
Matale, 24th April, 1908. 


DgaR Sir,—With reference to your 
article ‘‘ Possible Market for Calabash 
Gourds” appearing in the February 
number, I wish to know whether there 
is a species of the ‘‘ Lagenaria vulgaris,” 
shaped as in sketch enclosed. I am in- 
formed by the Manager, *‘ Calabash Pipe 
Factory,” that these are the suitable 
shapes of Gourds required, and that they 
give as much as £30 a thousand for the 
finest shapes free from flaws imported 
from South Africa. 


Yours faithfully, 
A. VANSTARREX. 


FUNGUS ON RUBBER PLANTS. 


Dear Sir,—With reference to your 
note re my letter published in the 
January Number, p. 69, I very much 
regret | have troubled you and will not 
offend you or any of your colleagues 
again by worrying them re any pest, 
animal or fungoid. I may say I got 
almost an identical reply from_ the 
Government Entomologist, Mr. West, 
viz., to refer my queries to your own 
(i.e.,my own) Entomologistat Pusa, and 
from the Mycologist who writes ‘‘ these 
specimens (which he returns) should be 
sent to the Agricultural Department of 
Burmah or India, I cannot make any- 
thing of them.” Yet they were properly 
prepared and pressed herbarium speci- 
mens. There is a curious immunity 
about the above. 


The Prospectus, if Imav term it such, 
of the C. A,S. clearly offers as induce- 
ment to join, that help and advice will 
be given to its members, and this is the 
help! ! 


I would have imagined that all and 
any individual effort to detect rubber 
diseases or pests, and to record their 
action or life history would have been 
welcomed rather than deliberately snub- 
bed. However, I can assure you I will 
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not trouble you or any of y our colleagues 
further. 


Please publish this letter and oblige. 


Yours truly, 
J. G. F. MARSHALL. 
Tavoy, 18th April, 1908. 


{Our correspondent forgets two facts : 
first, that we are not anxious to have 
foreign diseases sent about Ceylon by 
post, with the risk of infecting our local 
plants; second, that our Entomologist 
and Mycologist are occupied all their 
time in attending to local diseases, and 
cannot spare time for others, especially 
as these others have first, not being 
the same as ours, to be identified, a 
work which may take hours or even 
days.:—ED.] 


OLIVES GROWN IN CEYLON. 


Talawakele, 22nd May, 1908. 
DEAR Srir,—I send you as a curiosity 
what I believe to be the first olive grown 
in Ceylon. I imported the plant (then 4 
years old from seed) in January, 1901, and 
(although it is a well-grown tree over 20 
feet high and with two stems as thick as 
one’s arms) this is the first return. About 
a year ago I lost patience with it, and 
bored an auger hole through it to which 
I attribute the change of habit. 
IT havea few struck cuttings which 
are at your service in the interests of 
science. Uva is the potential home. 


Yours, 
JAMES RYAN. 


[The olive was distributed, a good 
many years ago, from Hakgala to places 
in Uva, but we have not yet heard of 
any fruiting,—ED. |] 


THE “CARNAUBA” PALM, 


Poilakanda, Gampola. Dee. 14, 1906. 
DFAR SirR,—The ‘‘Carnauba” tree is 


very fully described in the “Tropizal Agri- 


eulturist” for January, 1906, page 814, and 
the very many places where it grows so 
well in South America. 

I feel sure this Palm would do well 
in some of the dry and sandy parts of 
this Island. 

I shall be much obliged if you can 
give me any address where I can write 
to secure the seed of this Palm,—and any 
further particulars as to price and how 
the seed could be brought to 
in a good state of preservation, 

Iam, Dear Sir, 
Yours faithfully, 
A. H. THOMAS, 


[We regret we do not know of anyo 
who can supply.—ED.] hie 


Ceylon 


(From Lewis & Peat’s Monthly Price Current, London, 13th May, 1908.) 
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MARKET RATES FOR TROPICAL PRODUCTS. 


Seen ean SSE Van ee me 


eek (5 


ALOES, Soccotrine cwt. 
Zanzibar & Hepatic ,, 
ARROWRKOOT (Natal) lb. 
bEES’ WAX, cwt. 

Zanzibar Yellow Pi} 

Bombay bleached _,, 

. unbleached ,, 
Madagascar 
CAMPHOR, Fermosa ,, 

China ss 
CARDAMOMS Malabarlb 


” 


Tellicherry 


Mangalore ,, 
Ceylon.— Mysore 
Malabar 


»” 


Long Wild,, 
CASTOR ©11, Calcutta,, 
CHITLIES, Zanzibar cwt. 
SINCHONA BARK.-— Ib. 
Ceylon 


CINNAMON,Ceylon Ists 


per lb, 2nds 
3rds 
4ths 
Chips, &.. 
CLOVES, Penang 
Amboyna 
Ceylon 
Zanzibar 
Stems 
COFFEE 


Ceylon Plantation ,, 


Native 

Liberian = 
COCOA, Ceylon Plant. ,, 

Native Estate 


” 


” 


COLOMBO ROOT 


CKOTON SEEDS, sift. cwt, 


CUTCH ip A 
GINGER, Bengal, rough,, 
Calicut, aN A,, 


Cochin Rough ,, 


»? 


Japan 


@UM AMMONIACUM ,’ 
ANIMI, Zanzibar ,’ 


Madagascar 


ARABIC F.I. & Aden 
Turkey sorts 
Ghatti 
Kurrachee 
Madras 

ASSAFQTIDA 


KINO 
MYRRH, picked 

Aden sorts 
OLIBANUM, drop A 


pickings ,, 


siftings 
INDIA RURBEk Ib 
Ceylon, straits, Y 
Malay Straits, ete. 


9 


Assam 


Rangoon 


Slight’y drossy to fair ... 
Fair to good 

Derk to good genuine .. 
Dark to geod palish 
Crude 

Fair average quality 
Geecd to fine bold 
Middling lean 

Good to tine bold 
Brownish iy 
Med brown to fair bold 
Smil) fair to fine plump 
Fair to good x 
Seeds 

Shelly to good 
ists and 2nds 
Dull to tine bright 


Crown, Renewed 
Org. Stem 

Red Org. Stem 
Renewed 
Root 


Common to fine quill 
” “4 


” 


Fair to fine bola 


” 


Ib.|Dull to tine bright bold 
-|Dull to tine 


y ” ” 4 
Fair and fine bright 


-|Fair 


Bold to fine 
Medium to good 
Good ordinary 
Fair to bold 
Special Marks 
Red to good 
Ordinary to red 


Middling to good 
Dull to fair 

Fair to tine dry 
Fair 

Small to fine bold 
Small and medium 
Common to fine bold 
Small and D’s 
Unsplit 

Sm. blocky to fair clean 
Pale and amber, str. srts. 
e e little red 
Bean and Pea size ditto 
Pir to good red sorts 
Med. & bold glassy soits 
Fair to good Delish 


o» ” re = 
Ordinary to good pale 


QUALITY. | QUOTATIONS. 
Fair to fine «(858 a 90S 
Common to good -- {20s a 70s 
Fair to fine -.|2zd a 4d 


£6 10s a £6 15s 
£7 12s6d a £7 15s 
£515s a £6 10s 
£6 sa £6 178 6d 
nom. 

144s 

1s 8d a 1s 10d 

1s 8d a Is 5d 


.|1s 9d a 2s 3d 


is 4d als 6d 
1s 6d a 2s 8a nom, 
Is 2da 8s3d 

ls 8d a 1s 4d 

is 6da 1s9d 


./6d als 6d 


3da4d 


..|17s 6d a 20s 


7ida 1s 2d 
6d ais 
Sida 83d 
23d a 34d 
9lals 
7id a 8d 
7d a &d 
43d a did 
2d 


110s a 116s 
80s a 1008 
nominal 
48s a 548 
82s a 88s 
76s a 808 
65s a 71s 


12s 6d a 15s 
30s a 35s nom. 
21s a 25s nom. 


30s 
72s 6d a 85s 

50s a 65s 

35s a 38s 

33s a 353 

28s 

25s a 60s 

£16 a £18 

£13 a £15 

728 6d a £13 

£9 a £12 

£6 10s a£7 10s 


..|£4 a £8 10s 


£4a £7 0s 
258 a 32s 6d 


QUALITY.. QUOTATIONS. 
INDIARUBBER.(Contd.) 

Borneo Cemmon to good 6d a 28 2d 
Java Good to fine red --\1s9d a 28 6d 
Penang Low white to prime redjls 4d a 2s 3d 
Mozambique Fair to fine red Ball .,./2s6d a 8s 4d 

Sausage, fair to good ..)2s 6d a 3s 4d 
Nyassaland Fair to fine ball - [28 :da 2s4d 
Madagascar Fr to fine pinky & white]is 10d a 2s 


Majunga & blK coated ../{s a 1s 6d 
Niggers, low to good 6dai1s 9d 
Ordinary to fine ball ..Jiséda2s 6d nom 
Shipping mid to gd violet|3s 5d a 3s 1ud 
Consuming mid. to gd./3s 1d a 3s 4d 
en to middling |zs 9d a 3s 


New Guinea 


INDIGO, K.I. Bengal 


udes Middling to fine |2s6d a 2/8 nom 
Mid. to good Kurpah [9s 3d a 45 6d 
ow to ordinary 1s 6d a 2s 2d 


Mid.to fine Madras 1s da 2s 4d 
MACE, Bombay & Penang|Pale reddish to fine fs 5d a 1s lid 
per lb. Ordinary to fair 1s ¥d als 5a 
Java » », good pale |1s 1d a1s6d 
MYRABOLANES,  cwt 
Madras UG and Coconada 4s 6s a 489 
Bombay _,,_|Jubblepore bs abs 6d 
> |Bhimlies 5sa6s 
Rhajpore, &c. 4s 9s a 533d 
Bengal Calcutta ds abs 3d 
NUTMEGS— S Bue + ore Ete a ae 
Bom ’s to 65's 54d a 1s 
bay & Penang ,, {1603 to, 1ib's ia a bid 
NUTS, ARECA cwt, }Ordinary to fair fresh |17s 6d a 203 
NUX VOMICA, Cochin Ordinary to good 93 a lis 6d 
per cwt. Bengal ” ” 7s 6d a. 7s 9d 
Madras _? ” 1s Oda 9s 
OIL OF ANISEED Fair merchantable 4s 6d 
CASSIA ”” According to analysis /4s8da5s 
LEMONGRASS ”» }Good flavour & colour {2d 
NUTMEG ay |Diugy to white 13d a 2d 
CINNAMON ” |Ordinary to fair sweet |2gda1s3d 
CITRON ELLE i Bright & good flavour jis 1d 
Sua mitesin aa Sak Mid. to fine not woody.. {10s a 12s 6d 
Zanzibar. fa Picked clean flat leaf .. nom. 


wiry Mozambique] ,, 


” 


PEPPER— (Black) Ib. 


Alleppee & Tellicherry | Fair = .. (84d a 39d 
Ceylon ,, to fine bold heavy ..|33d a 439d 
Singapore ttiecin on * w |Ogd 
Acheen & W. C. Penang|Dull to fine «as. [3d a 33a 
(White) Singapore ,, [Fair to fine ee aw (Od alcd 
Siam » {Fair be So ar Bia 


Penang »» |Fair 30 soe ooo |t. 
PLUMBAGO, lump ewt.|Fair_to fine bright bold|35s a 45s nom, 
Rn to good smallj25s a 403 

in 


chips Dull to fine bright ..|168 & 30s 

dust Ordinary to fine bright|7s 2 15s 
SAGO, Pearl, large ...|Dull to fine a .. [148 a 15s 9d 
medium ..] ,, ny 14s a 16s 6a 

small 14s a ibs 


coe , 


2 

ewt. | Ordinary to gd. soluble |£5a£6 nom. 

lb.|Good to fine bold green|434 a 7d 
Fair greenish 23d a 4d 
‘Commonspeckyand small|1id a 2d 


SEEDLAC 
SENNA, Tinnevelly 


SHELLS, M. o’PEARL— 


32s 6da 5Us Egyptian cwt.|Small to bold .. 

Sorts to fine pale ...|17s a 428 6d Bon bay c Ki ~ oe Ba ba gee 
Reddish to goed pale .,.|20s a 30s nom. Mergui a ” ” ase -.{£417/6 a £75 ,, 
Dark to fine pale ...{158 a 258 Manilla », |Fair to good --/£4a£8 lbs ,, 
Clean fr. to gd. almonds/85s a 100s Banda __,,_|Sorts “ + [258 & 30S 

cow. stony to govd block|25s a 758 TAMARINDS, Calcutta... | Wid.to fine bl’k not stony}10s a 12s 

Fair to tine bright 6d als perewt. Madras |Stonyand inferior  ..|48 a 5s : 
Fair to fine pale £5 a £6 TORTOISESHELL— 

Middling to good 60s a 748 Zanzibar, & Bombay Ib. |Small to bold .-|l1s a 288 k 
Good to tine white 45s a 55s Fickings .. (68 a 238 | 
Middling to fair 30s a 40s TURMERIC, Bengal ewt.|Fair 19s “ng 
Low to good pale 10s a 20s Madras ,, |Finger fair to fine bold}i8s a 20s 
Slightly foul to fine Usa 15s Do. Bulbs Lbright|18s a 16s ¢ 
Fine Para bis. & sheets|3s 93d a 3s lod Cochin _,, |Finger .. (178 Ve 

,, Ceara ,, Bu 33 93d a 85 10d Bulbs [148 : 

Crepe ordinary to fine, ./88 92d 23s 10d | VANILLOES— Ib, 

Fine Block ,,. [48 Mauritius ...) Ists}Gd crystallized 3} a8} in|8s a 15s y 
Scrap fair to fine .|28 4d a 2s gd Madagascar .,. } 2nds} Foxy & reddish 34.48 ,,|/6s 6datlls 
Plantation a nom. Seychelles... érd.| Lean and inferior ... [6S 9d a 689d 
| Fair II to good red No.1/28 a 2s 6d Sue Nicer Ke Fine, pure, bright . (28 9d_ | 

a m 2s 2d a 25 4d WAX, Japan, squares —_ Good white hard «.- (468 6d 
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MR. C. E, WELLDON’S RECENT Visit 


TO JAVA. 


Mr © E Welldon, the well-known Dimbula 
planter, recently returned from a brief visit 
to Java and the Malay States. Mr Welldon, 
we learn, was vastly impressed with all he saw 
in Java. and is prepared to yield the palm 
unreservedly to the Dutch Colony over both 
the F.M.S. and Ceylon as ‘‘an investment.” 
A Java plantation, he calculates, would give a 
yield of 7 per cent. over an F.M.S8. one that just 
paid its way, on the difference in cost of labour 


— 


more scientific methods than in Ceylon. Before 
commencing actual planting work in Java now, 
young planters often undergo a year’s training at 
an Agricultural College in Holland as an essential 
part of their equipment for the work. The 
publications issued principally for planters 
would hardly be understood by the ordinary 
planter, Mr. Welldon assures us—a fact which 
we consider not at all strange as they are 
printed in Dutch !—but our informant meant 
on account of their severely technical and 
scientific character. 


alone. Java, he states, has distinct advantages .PLANT-BREEDING IN CEYLON: AND 


over the Malay States—both in regard to labour 
and soil; and in both these respects it is gener- 
ally conceded the F.M.S. have the advantage 
of Ceylon.. Mr Welldon estimates that R250 per 
acre will cover the cost of bringing rubber into 
bearing in Java. The growth of young rubber 
trees at 4 years old in the Dutch Colony is fully 
equal to that seen in the ¥.M.S8.—while Malaya 
is a year, if not.14 year, in advance of Ceylon. 


Looking at the difference in the cost of labour 
in the Malay States and Ceylon, and difficulties 
connected with Superintendence, which will 
no doubtin time be overcome, Mr. Welldon 
would as soon own rubber land in Ceylon as in 

‘the Straits,—say, in a district like Kegaile. 
As regards tea cultivation Mr Welldon is 
equally impressed. He had heard of the 
famous Malabar estate regarding which a letter 
from a Java correspondent appeared in the T. A. 
last month and there are other estates giving 
nearly as good results. Java is, at present, 
largely extending its acreage under tea. Ceylon 
will have to look to hor laurels in the future. 

Mr, Welldon was astonished at the enter- 

prise displayed by the Government of the Dutch 


Colony and represented by the splendidly 
equipped laboratories and the full staff of 
Agricultural Scientists at work in Java. 


In fact, he regards tropical agriculture as 
being generally carried on by Dutch planters on 
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ITS FUTURE. 


The appointment of Mr. R. H. Lock to be 
Assistant Director of the Peradeniya Depart- 
ment was at an early stage regarded in Ceylon 
with some misgiving, doubt being expressed 
as to whether the new-comer were not. too 
“scientific” a man for the post. Those, how- 
ever, who knew Mr. Lock’s work best—at 
Cambridze University, for instance—congratu. 
lated Ceylon on its good fortune in securing 
him and for the very reason that he is 
‘‘ scientific’: it being pointed out that in bio- 
logical, as much as in other branches, it is 
nearly always the truly scientific men who pro- 
duce tho most practical and widely useful re- 
sults. If more proof be wanted at this date 
as to Mr. Lock’s fitness for the responsible 
post he now holds, it would be found in the 
specially informing, yet most concise paper, he 
read at the May meeting of the Ceylon Board of 
Agriculture and which appeared in our last 
number. He there reveals himself (though 
as modestly as possible) to be not merely 
a capable Assistant to the Head of our 
Botanic Department but the kind of ex- 
pert—an expert in plant-breeding—in the pos- 
session of which Ceylon had been behind India 
and Egypt until he came here. When he was 
only ‘‘Scientific Assistant’? under Dr, Willig 
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five years ago, and one of Mr, Lock’s early 


researches, into the way to improve Maize, — 


resulted--by his crossing and selection—in a 
strain giving vields higher than the native and 
almost equal to what is borne by similar Ameri- 
can corns. Following on these experiments, 
other countries have taken up the study of 
plant-breeding, as above indicated; and Mr. 
Lock comes back to usin good time to extend 
his work from our minor to our more valuable 
staple products. The paper under notice (which 
was reproduced verbatim in last month’s 
Tropical Agriculturist) points out, to begin with, 
the great advance which cultivated species in 
temperate climes represent upon the original 
wild kinds of growth. The history Mr. Lock 
sums up: (1) primitive man deliberately sowing 
seeds, aiding these by digging and weeding ; 
(2) a long stage—selection of the better plants 
and propagating them (unlike the native to- 
bacco-grower here, it was said); (3) plant- 
breeding as a trade—e.g. in China and old 
Rome, but only from 150 years back in England; 
and (4) applying definite science to the improve- 
ment of plants—e.g. Mr. R. H. Biffen (of 
Cambridge) obtained from two species a 
permanent breed of wheat, not only immune to 
a certain fungus but of best quality, a result 
obtained in one-tenth the time practical breed- 
ers would take or one-hundreth of that of the 
ordinary cultivator. 


The practical upshot from these introductory 
sign-posts of Mr Lock is that they show us the 
way to and the nature of the goal he has set 
before himself in coming to Ceylon. Paddy 
and rubber (hevea brasiliensis), to name only two 
are to have his attention with a view to breeding 
to secure superior species, and even novelties or 
“‘sports.” Coffee, tobacco and coconuts are 
mentioned later—the first-named doubtless an 
error for /ea/—as presenting scope for obtain- 
ing marked improvements in the quality of the 
product grown. We are not blind, of course, 
to the fact that the benefit of much of the work 
to be done cannot accrue to any of the present 
generation of planters ; and much of it again 
can only benefit those properties upon which it 
has been vigorously pursued under Mr Lock’s 
guidance, after a good many years’ attention. 
Our plant-breeding expert himself warns planters 
not to expect everything in a few years; nor 
indeed the creation of anything. These permu- 
tations and combinations, plant algebra and 
alchemy if you will, will be a slow process; 
except in the case of annually grown pro- 


ducts. Novelties and valuable specimens 
have to be watched for and their repro- 
ductiveness proved by actual breeding—with 
strains immune from disease when these are 
found. Meanwhile, Mr. Lock wishes “planters 
to bring to his notice any seedling or branch 
of any cultivated product which looks different 
from its neighbours; for it is, we may point 
out, by the aid of the trained man constantly 
on the watch for novelties that real pro- 
gress will be made. 

Two facts will be of special value: first, that 
it is hoped to arrange that anyone who first 
brings to notice a ‘‘ sport” (or on whose land 
it occurs) may have first choice of any valuable 
Strain bred from it by Government experiment ; 
and secondly, that as scientific methods of 
breeding have never yet been applied to the 
products of Ceylon, the prospects of marked 
improvements as soon as these methods are 
brought to bear are all the greater. In con- 
cluding this notice of Mr. Lock’s valuable 
manifesto to those who would work out the 
agricultural salvation of this island—with 
varying speed according to rate of growth of 
the product dealt with,—we would urge all 
who have become interested for the first time 
to act promptly on their discoveries. Jf in- 
significant novellies are made known at first, 
let them not cease notifying them, but con- 
tinue till—like their more accustomed brother- 
planters—they come with facility to select only 
what is likely to be of real value in the widoly 
beneficient work Mr. Lock is in a position ‘to 
perform as Plant-Breeding Expert in this first 
of Crown Colonies. 


GOCONUT STEM DISEASE. 


A Rival to Mr. Petch’s Method of Treatment. 

Mr SOL Perera, an Inspector appointed 
under the Plant Pests Board of the Western 
Province, is at present ona tour of inspection 
in the Kalutara district. Today he gave a de- 
monstration toa large gathering of Headmen at 
the office of the Totamune Mudaliyar, Mr J VG 
Jayawardana, of the treatment of the coconut 
stem disease according to the method of the 
Government Mycologist, Mr Petch. His 
method included the cutting off with a chisel 
of the affected portion of the tree, scorching the 
same with an oiled torch and filling the holeso dug 
with hot tar. Mr Charles Wijeymana of Quarry 
House, Kalutara North, whose treatment of tho 
coconut stem disease is known Yocally as ‘Very 
successful gave a demonstration of his method of 
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treatment which consisted of two mixtures 
which were absorbed into the tree from twoholes 
bored at the bottom of the tree. His method of 
treatment is not confined to the affected por- 
tions only. Itis claimed to be less expensive 
and more efficacious than the method adopted 
by the Plant Pests Board. Some of the trees, 
which more almost dying within the town, were ex- 
perimentally treated while others wereprofession- 
ally treated and invariablyin all the cases after 
his'treatment showed remarkable improvement. 
Mr C Drieberg, Secretary ofthe Ceylon Agricultu- 
ral Society, inspected some of the trees which were 
under Mr Wijeymana’streatment—Xalutara Cor, 


We learn on enquiry from Mr C_ Drieberg 
that he inspected some of the trees treated 
by. Mr Wijeymana (in company with the 
Totamune Mudaliyar). This was done in view of 
certain correspondence which came before him 
in the C. A. 8. offico—communications from Mr 
Wijeymana himself, as well as favourable re~ 
ports of his ‘cure.’ After inspecting the 
treated trees Mr Drieberg expressed the opinion 
that the treatment looked promising, but that 
it was impossible to say anything definite till 
at least three months had elapsed. Subsequently 
Mr Wijeymana’s remedy was brought to the 
notice of Government and an offer was made to 
have its eflicacy tested, by the treatment of a 
number of trees under his eye, by the Govern- 
ment Mycologist. Whether this offer was ac- 
cepted and the trial is in progress Mr Drieberg 
has not heard. 


COCONUT DISEASE IN TRAVANCORE: 
AND THE CEYLON ‘‘BLEEDING.”’ 


Peradeniya, May 12th. 

Sik,—Dr. Butler’s report on the Coconut 
Disease in Travancore, for which I have to thank 
you, clearly indicates that that disease is not 
identical with the stem bleeding disease o[Ceylon. 

The symptoms, which he deseribes, are exhi- 
bited by the crown of thetree, ‘The first indi- 
cation that a coconut palm is attacked is the 
opening out of the outer leavesfrom the hcad. The 
leaf stalk becomes slightly flaccidl and the weight 
of the leaf causes the whole to drop,” ‘! Even 
in the first year or two the nuts are affected, 
‘Phey are fewer and smaller than usual.”’ Now, 
the most remarkable feature of the Ceylon dis- 
ease is: the absence of any indication in the 
crown of the tree, even when the stem is seriously 
affected, I, have seen a tree completely hol- 
lowed out toa height of fourteen fect, but 
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the crown was as vigorous as those of the neigh- 
bouring trees which were not attacked by thé 
disease. Again, two tall thirty-year-old trees 
examined a week ago have numerous bleeding 
patches in the top four feet, but the leaves ard 
not drooping and each is bearing about eighty 
nuts. One estate, on poor soil, reported in 1906 
that the crop had diminished, but no figures 
were given in support of this statement,and there 
was a general diminution of crop in 1906 from 
other causes. No one has professed to be able 
to detect the disease before the tree begins 
to bleed, 

One or two phrases in Dr. Butler’s report 
might, on superficial reading seem applicable to 
the Ceylon disease: ‘‘In some cases cracking, 
of the rind with exudation of gum occurs in 
the early stages, itis not a general symptom 
but only seen in a few cases.” This probably 
refers to the exudation of gum-resiu which 
often forms hard globular masses on the stem, 
and is generally produced when a leaf is torn 
off: it 1s scarcely possible that such a con- 
spicuous feature as the black or brown 
patches of the bleeding disease (which are 
not resinous) would be dismissed so briefly, es- 
pecially when it is remembered that the de- 
cayed tissue is found beneath them. ‘“ A brown 
discoloration frequently appears after cutting 
open the trunk. This is apparently more marked 
in diseased than in healthy trees. Jt is not 
visible when first cut, is quite unconnected with 
any parasite, and is probably due to an oxida- 
tion process ” (italics mine.) The discoloration 
here referred to always occurs after a coconut 
tree has been cut: no doubt everybody working 
at the ‘‘ bleeding disease” has noticed that the 
sound tissue, which is white when cut, rapidly 
turns brown onexposuretotheair, Butthisis nob, 
a sign of disease, and Dr. Butler’s words do 
not refer to the mass of decayed tissue which is 
found on cutting into a bleeding stem, partic< 
warly a young one, 

Itisevident from Dr, Butler’s report that he 
has not seon trees with bioeding patches such as 
occur in Ceylon, nor has he found any decay 
inside the stem. We can only conclude that 
the Travancore disease is quite distinct from any 
disease yet discovered in Ceylon, 


In the report of the Royal Botanic Gardens for 
1907, I have referred to a single instance of 
another coconut disease in Ceylon, and have stated 
that itis probably. identical with the Travancore 
disease, This new disease is indicated by the 
Heath of a single leaf about midway botweey 
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the bud and the oldest leaves—a symptom 
which agrees exactly with the description 
furnished in a letter received from Travancore 
early in 1907, asking that we should go over 
and investigate. But from Dr. Butler’s report 
this is clearly not the same as the wide- 
spread Travancore disease which he investi- 
gated, and in that respect the statement in 
the Royal Botanic Gardens’ Report: is incorrect 
We share a coconut disease, but-it is not 
the root disease described by Dr. Butler, and 
has apparently not been seen by him. 


T. PETCH. 


CAMPHOR IN BURMA. 


PROSPECTS FOR CULTIVATION. 


As considerable attention is being devoted to 
the subject of camphor cultivation in India and 
plantations are being opened up, notably in 
Southern India, a review of the position of the 
industry and the attempts made from time to 
time at the experimental cultivation of the tree 
in Burma with the view of examining how far 
there is a possible future before camphor in this 
province, would perhaps be interesting. It may not 
be generally known that in parts of the Kachin 
track of North Hsenwi, Northern Shan States, 
camphor trees occur in heavy tree jungles, but 
they do appear to be very numerous, the largest 
specimens not exceeding 2 feet in girth. The 
trees seen lately in this locality were tall and 
straight and slightly over one foot in girth. This 
may he dueto the position, for they are sur- 
rounded by other trees. These trees bear a small 
white flower about April and probably belong 
to the species Blumea balsamifera. Camphor 
trees are also to be found inthe Keng Hung 
panna of the Mong Han State in the Kengung 
division of the Chinese Shan States. Further, 
the plant known locally as pomathein, growing 
wild in the Karenni, central and Myelat divi- 
sions of the Southern Shan States, has been re- 
cognised by the Reporter on Economic Products 
to the Government of India as belonging to the 
species Blumea balsamifera, It is strange that 
neither the pomathein nor the species Cinna- 
momum camphora, yielding the ordinary Japan 
camphor, grow in Kengtung State in Burmese 
¢erritory, but in that portion of the Btate near 
the Chinese frontier both species are fairly 
abundant. The mode of manufacture of camphor 
As practised in North Hsenwiis interesting. ‘The 
deaves and thinner twigs are gathered, though 
gneture leaves are preferred, and placed in a 
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bamboo basket whichis then put into a lange pot 
containing water so that it is just above the 
water, and on topa chatty of cold wateris placed. 
Fireis then applied. The steam from the 
water in the large pot passes through the basket 
and the cold water on top, which is frequently 
changed, acts as a. condenser. .In a few:hours 
the operation is completed. and on the leaves 
being removed the camphor is found adhering 
to the sides of the basket atter the manner of 
salt. It is then scraped off and. placed in bam— 
boo tubes, The yield varies according to the 
quality and quantity of. leaves used in, the 
operation, but one or two rupees \weight is 
usually the result of a single boiling. The 
camphor finds a ready market locally, as it is 
largely used as a medicine and it fetches about 2 
annas for a rupee’s weight. The trade in this 
commodity is insignificant at present, as the 
people only extract the camphor when they have 
nothing else to do. 


The camphor tree of the species Blumea bal- 
samifera seems to be indigenous to certain parts 
of Burma, and the experiments. conducted by 
the Forest Department to cultivate the species 
Cinnamomum camphora show that this tree can 
be successfully grown in the Upper. Chindwin, 
Myitkyina and Bhamo districts, as also at 
Momeik, while in Maymyo this treo, is reported 
to be flourishing. The experiment with Cinna. 
niomum camphora so far goto show that it can 
be successfully grown in Upper Burma, and ths 
species should also do well at suitable elevations 
in the Shan States. There is, thorefore, a vary 
fair possibility of a camphor plautation ona 
commercial scale in Burma being successful and 
paying.— Rangoon Gazelte. "cad 


MANURING CACAO.—(CACAO OR 
CHOCOLATE). 


— 


Manurial experiments have been carried out 
on cacao trees in 
Dominica. ati 
Considering the crop returns obtained during 
the past five years, the results show that the 
use of phosphates and potash on the first plot 
has increased the yield of dry cured cacao by an 
average of 219 lb, per acre per annum over the 
yield given by the unmanured: plot, The use 
of the dried blood alone, primarily a initrogens 
ous manuro, increased the returm of caeao by 
187 1b, while the combination: of the two sets of 
inanures, #.¢., phosphates, potash and dried 
blood, resulted in an avergge yield of 374 Ih, 
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por acre peraunum over and above that obtain- 
ed from the unmanured plot. The mulching gave 
the greatest gain of all, viz., 402 Ib. in excess of 
the return from the unmanured plot. Dr Watts 
mentioned also that the cacao tress on the mul- 
ched plot are much finer and better developed 
than those on the other plots, and also that the 
soil of the mulched area is in exceptionally good 
physical condition. Although such good re- 
sults have been obtained with mulching alone, 
Dr Watts pointed out that in many cases it will 
be well to supplement mulching with moderate 
applications of nitrogen and phospate. It is 
believed that potash is not urgently noeded as 
a fortilising constituent in Dominica, as the 
soils of the island are fairly well supplied. 


The results obtained with the exporimental 
plots if the country districts show that 
manures are beneficial. and remunerative in the 
establishment of young cacao, and that pep 
manure, when obtainable, is likely to give the 
best results, 


Observation shows that 200d general results are 
likely to follow the intelligent use of the weeds 
growing in a cacao orchard. When the country 
experiment plots were first laid out in Dominica, 
attempts were made tv keep weeds down 
thoroughly by a‘system of clean weeding. The 
soil showed signs of deterioration, but on alter- 
ing the method of treatment, allowing the weeds 
to grow toa moderate height, andthen cutlassing 
them down, or bedding them in with the fork, 
surprisingly good results followed. 


TRINIDAD, 


“According to Dr. Barrett there is very little 
correct cultivation of cacao, as he understands 
it, in Trinidad. Great importance is attached 
by him to the danger of leaving black or brown, 
or otherwise diseased pods on: the trees. These, 
itis claimed, breed spores by the million, any 
one of which was capable of carrying disease 
to the trees and in time killing them. Cement 
should not be used for filling holes as the wood 
leaves it, as ants, etc., get in and attack the 
wood, The best filler is clay and fibre, two 
parts of clay and one of soft, fine fibre (“barfleur” 
or cotton fibre) mixed with enough water, 
better still oil, and, preferably, resin oil, t 
make a nice paste, capable of being pressed into 
the hole of the tree. It is good to varnish the 
surface with a dressing cf resin oil. Tho holes 
should be cleaned out carefully, and by an ex- 
perienced hand, a 1 or 1}-inch gauge chisel 
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being a good instrument to uso. In clever 


hands the clearing out of the rotten wood 
could be dono very quickly, 


GRENADA, 

in Grenada the experiments in many 
cases were carried out on plots of about one 
acre in extent, chosen from land belonging to 
peasant proprietors, situated near the road. On 
these plots proprietors are shown how agricul- 
tural operations, such as forking, draining, and 
pruning should be carried out, and how man- 
ures should be applied. The results obtained 
were highly satisfactory, Two facts were spe- 
cially apparent ; (1) That on heavy red clay, as 
that met with in Grenada, the cacao responds 
quickly and liberally to applications of guano ; 
(2) the pen manure, when applied in heavy 
dressings, and thoroughly and deeply forked in, 
is of considerable value. Manuring increased 
the crops during the four years under review:— 


Wet Cacao per plot 


19)3 No manure yielded -. 759 Ib, 
do With manures yielded 1,062 to 1,281 1b. 
1904. No manure yieldad ..) 548 lb. 
do With manures yielded 898 to 870 Ib. 
1905 No manure yielded 7.2673 1D, 
do With manures yielded 814 to 1,179 lb. 
1906 No manure yielded iy 748 Ib. 


do With manures yielded 763 to 1,519 lb. 


A table of the gains when using the pro- 
per manures (at any rate in Grenada) points out 
that in one case where manure of an unsuit- 
able character was used, a loss £448 per acre 
was incurred, whilst in the best case a gain of 
£20 16s was obtained. This shows a difference 
of £25 per acre, though using the right and the 
wrong-sort cf manures. [t therefore behoves one 
to well study the question before making a start. 
The gains from mulching of grass and leaves are 
described as being phenomenal. The mulch is 
applied once a year, it is spread evenly over the 
surface, and allowed to incorporate itself with 
the soil by natural agencies, It is not-buried or 
forked into the soil, and the thickness of the 
mulch, even when freshly applied, rarely exceeds 
an inch.—Journal of the Jamaica Agricultural 
Society for April. 


A TEA-CLEANING MACHINE. 


This article describes a unique machiné which 
was formerly used for grinding coffee, but which 
has been remodeled and fitted up for the clean- 
ing of tea by a Hamilton, Canada, tea and coffee 
man, This machine holds about a chest of tea, 
and ahalf-hour’s time is consumed in cleaning 
it, The owner says the cleaning makes th 
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tea much pleasanter to handle and that it has 
helped to increase his business, 


H. B. Marshall, manager of the Marshall Tea 
Company, 191 King Street East, Hamilton, 
Canada, is the designer of the tea-cleaning 
machine shown in this connection, The machine 
occupies a space in the rear of the Marshall Tea 
Company’s store. Into a hopper the tea is emp- 
tied from the chest on the platform above. The 
vibration of the running machine carries it down 
into the cylinder. The inside of this revolving 
cylinder is fitted with narrow shelves which 
carries the tea up as the cylinder revolves. 
As it drops from these shelves the dust is 
thoroughly stirred up. The centre part of the 
cylinder into which the feeding and suction pipes 
are run does not revolve. The part of thecylinder 
that revolves rests on four cogs. The electric 
suction fan is connected with the machine by pipe 
No.2. Pipe No. 2 extendsinto the cylinder about 
15 inches, and is cemented where the connection 
takes place on the inside, so that no tea can be 
sucked through the pipe. The upper side of the 
pipe inside the cylinder is oval, but the under 
side is flat and fitted with a wire sieve, through 
which the dust rises. This sieve is sufticiently 
fine to prevent all but the dirt and the very 
finest particles of tea going through. The edges 
extend about an inch below the sieve and flare 
slightly, the idea of this being to throw the tea 
off as it falls down over the pipe. It being 
natural for the dust to riso, the suction doés the 
rest. The tea isemptied through the slide door 
of the cylinder, after being cleaned, into a box 
just below thehopper. Pipe No. 2entersthe fan, 
and a pipe carries the dust from the fan to the 
outside of the building. Mr. Marshall has per- 
fected an arrangement to prevent the dust being 
blown directly into the air. By this means he 
is able to save the fine tea, and the rest finally 
blows away. He doesnot claim that this machine 
is perfect. He has found that the falling of the 
tea from the shelves breaks it to a certain extent, 
but does not grind it, ashe at first feared it 
would, The machine holds a chest of tea con- 
veniently, and it usually takes about half-an- 
hour to clean it. Mr. Marshall says that he has 
found that cleaning the tea makes a very notice- 
able difference. It ismuch pleasanter to handle 
and itis practically free from any floating dust 
or fibre, The amount of tea that is carried 
through the sieve is very small, When sufti- 
cient is collected, Mr. Marshall proposes to sell 
it to manufacturing druggists.—Zea and Coffea 
Zrade Journal for April, 


METHODS TO BE EMPLOYED AGAINST 
TERMES GESTROI, THE RUBBER PEST. 


The only chemical with which any degree. 
of success has been obtained in other parts 
of the world [in dealing with Termes Gestroi] 
is Carbon Bisulphide. This insecticide is, 
however, most difficult to obtain in this 
country, and its prohibitive cost excludes its 
general use especially over any great area, At- 
tention to remedial or rather preventative 
measures should, therefore, be directed else- 
where for the present. My own observations 
made on young estates have firmly convinced 
me that the only remunerative method to be 
employed against the ravages of 7. gestroi, is to 
follow up their burrows and so ascertain the 
position of the nests. These as_ heretofore 
stated will be found either in or around buried 
stumps, or contained within the fallen trees 
lying on the surface of the ground. Such trees 
must be destroyed. 

There are only a few native trees which 
are attacked and acquaintance should. be 
made with these. The most important 
are Kumpas, Meranti and Pulai. On freshly 
felled land I would not advise the destruc- 
tion of the Kumpas, Meranti, and Pulai 
trees in the first instance as_they subsequently 
afford means of locating 7. gestrot and should 
then be completely destroyed together with the 
ants. Trees lyingon the ground are easily de- 
tected if attacked, and before doing away with 
these trees, the burrows leading away from them 
must be followed up and disturbed. This me- 
thod would not require more coolies than are at 
present employed in making daily inspections 
of the rubber trees,and would,as has been shown, 
be far more effective, if not a final treatment. 

Young trees which are attacked by gestroi and 
show no external signs of disease are often dis- 
covered by following the burrows. of 7’. gestroi 
issuing from dead trees, ‘Treating the former 
trees at an early stage of the disease, combined 
with destruction of the source of thoir infection 
is suflicient to prevent further attacks {at all 


events from the same source) and in all probab-. 


ility will save a considerable area becoming badly. 
infected. 


On the. majority of estates in the F.M.S, Pr 
‘certain number of coolies have their work con~. 


fined to repelling the attacks of Termes gestroz, 


These coolies are, however, not.aware that only. 
‘one kind of Termite, attacks rubber, nor are. 
they acquainted with the burrows of thisspecies, 


“ 
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That Tamil coolies are capable of distinguish- 
ing T. gestrot and its burrows has been proved 
to me at Kwala Selangor, for on explaining to 
them by a series of practical demonstrations the 
several differences, they were not only very 
clever in discovering the burrows and following 
them, but were able to recognise 7. gestroi at 
a glance. ~ 

By far the most difficult question is to deal 
effectively with this serious pest in old estates. 
Here the roots of the large trees hinder coolies 
endeavouring to discover the burrows to such 
an extent as to place this method beyond 
practical use on estates with a heavy clay soil. 
In the lighter soils, however, I have found that 
the burrows may be satisfactorily followed. 
With cld trees the method at present taken 
against the ravages of 7, gestroiis to expose 
the roots and apply various poisons. 


A LARGE SERIES OF EXPERIMENTS 

were conducted in the Kuala Kangsa district on 
trees about 9 years old. The results of these 
experiments show it is only by systematically 
and persistently repelling the attacks of this 
insect that any measure of success can be at- 
tained. Where these experiments were con- 
ducted small localised areas were severely 
troubled with 7. gestroi, and about 12 coolies 
were daily employed in examining the trees. 
Among many other insecticides tried were 
various mixtures of Kerosene applied to the 
roots and exterior of the tree, and on one 
oceasion an application of kerosene emulsion 
made as follows repelled the-attacks for nearly 
6 weeks :— 

Kerosene 1 gallon, water 1 gallon, soap 4 lb. 

Boil the water and dissolve soap in this. While 
boiling hot add to Kerosene slowly, churning 
meanwhile; continue to mix thoroughly for at 
feast 5 minutes. Dilute with 6 galls. water be- 
fore using. This method, although the most 
satisfactory yet discovered, is not entirely satis- 
factory, as it tends to make those termites which 
escape, burrow into the interior of the’ tree by 
way of the unexposed roots, and further its ap- 
plication is not invariably successful. ‘The fault 
usually lies in not removing sufficient earth from 
the roots. I would advise that the earth be re- 
moved within a five-foot radius, and to a depth 
varying proportionately with thedepth to which 
the tap-root extends. A tree dealt with in the 
above manner naturally has its hold in the 
ground considerably weakened, and the roots 
should not be allowed to remain unexposed for 
more than a week, during which time a daily 
inspection must be made, Such a treatment 
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must bo immediately repeated if heayy rain 
falls soon after the mixture is applied. Hollow 
trees niust be déalt with by boring into their 
trunks until the hollow portion is reached, 

By way of the hole thus formed force six 
ounces of calcium carbide (the amount of course 
varies according to the age and condition of the 
treo, the amount suggested being the maximum) 
into the hollow portion; close the entrance by 
means of a cork or cement and apply a little tar 
over the wound after it is stopped up. The 
advantage of a plug is that it is easily pulled out 
if the treatment has. to be repeated. Coolies 
should not be allowed to remove the mud- 
encasements of 7’, gestrot with a stick or parang 
as they do not kill the ants and are liable to cut 
into the tree. A coconut brush or some such 
implement is far more effective it rubbed down 
the bark, Gales of wind are often the cause of 
trees splitting down the centre between two 
large branches, or branches are liable to break 
off. It is advi-able in such cases to apply tar to 
the wound. Trees blown down by the wind 
must not be propped up, but destroyed. Those 
trees which have a tendency to fall should be 
supported in the side towards which they aie 
leaning. 

PATENT WHITE ANT MIXTURE, 

There are several patent ‘‘ White Ant” insec- 
ticides placed in the market here. Those which 
have been experimented with are “ Street's 
liquid white ant cure,” ‘‘Atlas preserver” and 
“* Anticide,”’ 

A Lower Perak planter states he has obtained 
most satisfactory results with the former. 


His method of application was precisely the 
same as mine (applied to the roots and outside 
of the trees) exceptthat a larger variety of ex- 
periments were tried by me, and the strength of 
the ‘‘ant cure ” was varied to a greater extent. 

The results of my own experiments were not 
successful, for while the attacks were repelled 
for a few days, the termites returned as soon as 
the noxious elements of this insecticide had dis- 
appeared. It is a very corrosive mixture and 
must be applied with care if used, although its 
application [ maintain is useless while the bur- 
rows remain undisturbed. The results obtained 
from “‘ Atlas preserver” and ‘ Anticide” (the 
latter is composed to a large extent of Cyanide) 
have not been favourable. 

To the planting community in general from 
whom I have received generous assistance while 
investigating this disease, I would offer my 
thanks, To a few planters in particular my 
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thanks are especially duo; but as the appearance 
of their naiiies is usually taken to mean that 
their estates are the most affected, a’ public 
acknowledgment is undesirable. 

H. H. Prart. 
—Siraits Agricultural Bulletin. 


TWO RUBBER PESTS. 

In the Journal of the Foderated Malay States 
Museums, Mr L Wray records two insects at- 
tacking Para Rubber, one a caterpillar and the 
other the troublesome beetle Astychiws chryso- 
chloris, formerly known as an enemy to Liberian 
Coffee of which it devoured the leaves, 

The caterpillar is described thus :—‘‘General 
colour above black, minutely spotted’ and lined 
with white, sides with a bright yellow waved 
line starting from just behind the third pair of 
legs and continuing to the tai There are some 
conspicuous white spots on the shoulders and on 
the last segmeat but one of the body. Head and 
legs bright reddish brown, prolegs black largely 
spotted with pale reddish brown beneath black 
largely spotted with dull yellow. Tho largest 
specimen was some inch and a halflong.” The 
group to which the caterpillar belonged. is not 
stated, presumably it was that of a Noctuid 
moth. The caterpillars were found to be numer- 
ous on secondary jungle near the rubber fields. 
They were destroyed by spraying with Paris 
Green in water. 


Fe: IN. AR: 
—Stratts Agricultural Bulletin, for March. 


A RUBBER ESTATE SURVEYOR FOR 
W. BORNEO. 


The Extraordinary Gazette notifies the ap- 
pointment of Mr H A. Pavitt as Government 
Surveyor. The opening up of Rubber Estates on 
the West Coast during the past few years has 
involved a geat deal of survey work which the 
Land Department has been unable to cope 
with. Mr Pavitt, being now relieved of his 
Public Works duties, isto; devote his time to 
the surveying of Estates boundaries: We 
hear that he will move his headquarters to Te- 
nom,.—British North Borneo Herald, May 1. 


ANEW SCIENTIFIC USE FOR RUBBER. 


To signal shallow water. 
An ingenious device has been patented by 
a Japanese, Kozaburo Makimora, for the auto- 
matic signalling of shallow water. It consists 
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briefly of an airtight rubber dise covering one 
end of an empty cylinder. This cylinder’ is 
weighted and towed by the ship at the end of 
asmallarmoured electric cable. The rubberis 
bulged in by the pressure of the water, but 
this is partly compensated for by the provision 
of a spiral spring inside the cylinder. When 
the ship approaches shallow water the apparatus 
drags along the sea bottom, and as the water 
pressure lessens, the balance between the force 
of the spiral spring pushing oatwards and the 
force of the water pushing the rubber dise in- 
wards becomes disturbed, and acting upon’a 
simple mechanism, rings an electric bell upon 
the ship. Tho rubber disc is well protected 
by a perforated cap. 


Wo are not sufficiently informed to say for 
certain whether the device is entirely practi- 
cable for merchant vessels steaming at consi- 
derable speed, but at any rate there should be © 
a considerable scopa for the invention upon 
survey vessels, ships in unknown waters, etc. 
—India Rubber Journal, April 20. 


A RUBBER COMPANY FOR TONKIN. 


120 PER CENT DIVIDEND 1N 1917! 


Lhe prospectus has been issued -in France of 
the Concessions Agricoles et Plantations: De 
Caoutchouc Tartarin Soc: Anon., which, with 
a capital of frs. 600,000, proposes to take-up the 
business of plantation proprietors in’ Central 
Yonquin. The net profit upon the vendor’s 
working for 1907 was 57,000frs. ‘There are 
about 54,000 ficws elastica trees planted upon the 
estate, and it is expected that the following 
number of trees will be in bearing in the res- 
pective years, viz.: 200 in 1909, 800 in 1910, 


2.300 in 1911, 6,000 in 1912,° 10,500 in- 1913, 
18,500 in 1914, 28,000° in 1915, > 38;000's:in 
1916; and 56,000 in 1917. The yield: is 


calculated at 1.50 kilos, for the. first year 
the tree come into bearing and 10 per cent. 
more for the following years. At: this rate 
the crop. for 1912 would be 9,495: kilos., for 
1913 17,145 kilos., for 1914 30,720 ‘kilos., 
for 1915 47,745 kilos., for 1916 66,945. kilos., 
and for 1917 90,645 kilos.» This would admit 
of a 120 per cent. dividend in 1917 from: the 
rubber alone. ‘The profit for the first few 
years will have to be entirely derived from by- 
products. The provisional offices of the Com- 
pany are at 102,. Rue Nolle, » Paris.-Jndia 
Rubber Journal, May 4. 
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CEYLON TEA IN AMERICA. 
REPORT FOR 1907. 


By Mr Walter Courtney, Commissioner for 
Ceylon. 


The work for 1907, while embodying in many 
ways continuation of that inaugurated in 1906, 
has nevertheless been different on account of 
one or two new features. 


The first five months of the year were talon 
up with the work of bringing new firms to make 
a specialty of Purs Cryton Tua, and at the 
bottom of this report I append a list of the 
names of those firms, together with those pre- 
viously secured, and an estimated number of 
the retail grocers which the heads of the several 
firms assure me havetaken up the sale of the 
Tra through them. The plan which we worked 
was as follows :— 


After having induced a firm to putup a Purk 
Cryton Txa packet of their own and being 
satisfied thatthe tea contained in it was of 
the very best quality, and one that 
carefully blended made it possible to easily 
match it again in the open market when re- 
quired, I lent them oue or more men as 
was necessary, to go round with their 
salesmen to as many as possible of the retail 
stores with whom they dealt, instructing them 
and giving them all possible assistance in order 
that they might have every opportunity of per- 
suading the retailer of the benefit of taking such 
Tea, and the value that would accrues to him by 
stocking an article which was daily growing in 
public favour and which it behoved him to keep 
a supply of. It was necessary to do this mis- 
sionary work; for it was naturally unfair to get a 
man to put out a new packet of his own and not 
‘give him all possible assistance in placing it 
before his trade and gotting the necessary repeat 
orders which would enable him to get the profit 
he looked for. This of course required a great 
deal of work, as it is one thing to get a retailer to 
stock a new brand of Tea, and another thing to 
get him to send in repeat orders, In some cases 
where the Tea was a decided novelty and the 
retailers complained that their customers did 
not ask for it, we hit upon the plan of making 
a house-to-house canvass, ergaging say twenty 
young women under one or more overseers, who 
went to each house in a_ certain district 
and tried to take orders for this Tea on the local 
grocer. If they met with a rebulf, they thon 
asked permission to make a cup of Tea in order 
that they might -demonstrate its superior 

uality to that being used in the house. 

"his they were easily able to do, as each 
one carried a small bag with a teapot ard 
some Tea and where they were allowed 
to make the Tea they had no difficulty in 
persuading the lady of the house to order it 
from her regular grocer. This resulted. of 
course, in the grocers in that district receiving 
several orders, and, they were able to got rid of 
the Tea which they had bought from the whole- 
saler and send in repeat orders tor a further 
supply. At every house so visited, they left a 
copy of the little booklet (enclosed) which I 
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wrote and had printed, giving a few facts on 
Ceylon Tea and some half-dozen pictures of the 
industry, in order that they might have some- 
thing to remind them of the visit. In this 
connection { send you a sample street map, 
showing you in how systematic a way this work 
was carried out, each young woman haying to 
writo a daily report in her book of the 
number of houses visited, the number of 
people who had given orders, total number of 
booklets distributed and the number of houses 
where she was allowed to make tea. 


Before leaving for my trip to England onthe 
15th of June, I was able to arrange for 


A LARGE DEMONSTRATION TO BE HELD IN 
WANAMAKER’S STORE IN PHILADULPHIA, 


As Wanamaker had never allowed a demons- 
tration ofany sort there before, this was a great 
concession and one that we made the most of, 
It was carried on tor a period of about six 
weeks durirg the summer, and the result of it 
was that the Tea which was demonstiated is 
now being sold in betweensixteen or seventeen 
hundred stores throughout that city and dis- 
trict. Let mehere givea brief outline of what 
was done, taken from a newspaper report;— 


‘**A concession of some twelve hundred square 
foot on the main floor was obtained, which in- 
cluded the use of an immense show window 
permitting the free view of the exhibit from 
the street, and the exhibit thus installed was 
called the Czeyton Tua Totam. The demon- 
strators were costumed as nearly as possible like 
Tamil girls, and their quaint garb attracted 
much attention and questioning, in the satis— 
fying of which Ceyvton Tea was kept very 
much to the fore. The Tea was served 
by Hast Indians in Tamil costume, on 
lacquered Moradabad trays, and the Tea was 
made in new tilting teapots. This teapot, the 
happy invention of an English earl, has to be 
turned over on its back with its spout in the 
air while the teais brewing, and as soon as the 
pot is turned right side up, the leaves are auto- 
matically drawn up out of the infusion, thus 
reudering, provided the water has been properly 
boiled, a good cup of tea acertainty. The china 
used was pure white, which showed off the rich 
colour of the Tea to advantage. Probably the 
best and most effective advertising during 
this time, however, was done by the Wanamaker 
store itself in its regular full-page advertise- 
ments appearing in all tbe Philadelphia 
papers each morning, In several cases pictures 
were used to illustrate the. TEA Toram or some 
feature of the demonstration.” 


The reason we used the word ToramM was be- 
cause a great deal of importance is attached to 
a name in this country, and the mere fact of 
using one which nobody had heard before nor 
knew the meaning of, at once attracted general 
attention, and caused numerous people to come 
and see for themselves what on earth a Toram 
could be.—Advantage was also taken of the 

BOSTON PURE FOOD SHOW 
which is annually held in an _— enor- 
mous building known as the Mechanics’ 
Building, and which attracts a great amount 
of interest and has been found to be the best 
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way to introduce the highest grade of articles 
to the trade and public combined. As you will 
see by the photographs, which have been sent 
you, we occupied the whole of the stage in this 
building and made it up to look as Eastern as 
possible. The walls were covered with Indian 
print hangings and the ceiling with cloths of 
various coloured stripes, while the proscenium 
was draped with a red cloth with the words 


CEYLON TEA 


in white letters fourteen feet high, which stood 
out and could be seen from any part of the 
building. Around the open part of the 
stage was erected a painted wooden wall to 
represent the wall around the 


TEMPLE OF THE TOOTH 


at Kandy, and the entrance to the stage was 
through an archway also made of wood and 
painted to represent the gateway of an old 
Sinhalese Temple, which was copied from an 
illustration. In the left hand corner was a little 
thatched bungalow, and beyond this at the back 
of the stage were two rooms which were used 
for preparing the teain. The stage itself was 
covered with a number of small tables and 
stools, at which the people could sit and obtain 
free, as many cups as they wished, of what we 
did not hesitate to say was the finest 
tea in the world. Altogether we had twenty- 
nine women and girls making and ser- 
ving the tea, and one of these who had rather 
an Eastern caste of countenance, was dressed 
up to represent a native girl, and so successful 
was her appearance, that she was almost in- 
variably taken to be what the wily newspaper 
reporters declared she was, a real Singalee. 
In addition to these people, there were six 
real natives dressed in white duck native cos- 
tume and gaily coloured turbans, who acted 
either in the same capacity as the girls, or 
else went out ‘‘into the byways and hedges 
and compelled them to come in,” and so great 
an attraction did these men prove, that since 
the Commission’s work has finished, they have 
been able to procure very satisfactory positions 
of one sort or another. 


It was estimated by those who had charge of 
the Food Show that at least 259,000 people tas- 
ted a cup of Purz CryLton Tra and by the 
amount of tea that was used there, I have no 
doubt that this was so. 


As nearly everybody who visited the TEA 
ToramM and tasted the tea, asked where they 
could procure exactly the same kind, which, by 
the by, they invariably declared they had never 
tasted the like of before, we hit upon the 
scheme of allowing them to fill in postcards 
in their own handwriting ordering their retail 
grocer tosupply them with the tea, and, thecards 
being posted every evening, in this way the 
demand created was properly looked 
after. The highest number of _ cards 
written in any one day was no less than 
581, which shows how much real interest was 
taken in the exhibit. In addition to all this, 
by doing a little advertising in the papers, the 
exhibit received an amount of reading matter 
during the month of the Food Show, the value 
of which has been computed, had it been neces- 
sary to pay for such copy, at $25,000, A scrap 
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book containing these reading notices has beer 
sent you. The actual result of this exhibit was 
that the tea is now being sold by rather more 
than 4,000 grocers throughout New England. 


After the Food Show was over, and up to the 
end of February when the work of the Commis- 
sion was brought to a close, numerous small 
demonstrations. embodying a miniature of 
the large exhibits above described, were 
arranged for in the leading department 
stores in several of the smaller cities in New 
England and the State of Pennsylvania. These 
demonstrations have been very successful in 
stimulating the demand for Purz Ceyvton TEA 
especially as they were carried on in an entirely 
different manner to any demonstration that has 
ever been held here before, as it was felt that it 
was necessary to get out of the rut and usual 
run which these things have been in for some 
time past, and that ve were able todo this, 
the four or five letters which I send you 
from some of the department stores in ques- 
tion, amply testify. Mr. Doughty’s work has 
been carried on in a very satisfactory manner, 
so that we now have the satisfaction of know- 
ing that amongst the numerous hospitals and 
institutions which he visited time and again, 
no less than 66 per cent of them are using 
Creyton TEA in place of what they used before. 


The work which Mr. Beling did was not only 
satisfactory but valuable, as it is commonly 
accepted as true, that even the people who 
handle tea in this country, really know very 
little about it, and a read tea blenderisararaavis. 


_Ithas been difficult to get hold of the true 
figures of the imports of CEyton TEA into 


NORTH AMERICA 


for 1907, as no two authorities agree as 
to them, - Taking, however, the returns re- 
ceived from Ceylon as to direct imports, and 
direct shipments via China, re-exports from the .- 
U. K., and transhipment from London as re- 
ceived from Messrs. Gow, Wilson & Stanton, as 
being correct, we get the following comparative 
tables for 1906-7 which show, considering. the 
two adverse circumstances of the past year, 
namely the high price of tea and the financial 
stringency, a satisfactory increase, of practically 
a million pounds, over 1906. Both the causes 
above referred to naturally checked imports, 
owing to the fact that all stocks were practically 
used up in the hope that the price of tea 
would drop, which it did not, and also because 
no one wished for some months, when the panic 
was on and money was scarce, todo more than 
a hand-to-mouth trade. ' 
CoMPARATIVE TABLE. 
1906. 1907. 

Direct Shipments from 


Colombo 13,138,306 12,575,858 


» 9). Via China 2,064,662 — 1,986,918 
Re-exports via U.K. 6,374,485 7,008,049 
Transhipments 1,952,226 2,945,943 

Total 23,529,679 24,516,768 


The total number of lectures, given from the 
beginning of that work till its close yesterday, is 
32, and the total number of people reached in 
this manner, was something over 18,000. It 
has been very satisfactory to me personally, to 
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note how successful these lectures have been, 
the result invariably being even more beneficial 
than my optimistic forecast. As I have not 
been able to dispose of the slides so far, I pro- 
pose to keep them myself until I am able to do 
so, and give lectures whenever [I have the 
opportunity, 

There is a demand here (and shippers in 
Colombo cannot be too careful in paying attention 
to this fact) for all grades of really good Ceylon 
tea, but itis nothing but a waste of time and 
an untold detriment to the Island and its trade, 
to send heresome of the rubbishy teas which 
one sees tar too often in this market. You 
have an opportunity, and now is the moment 
to take advantage of it, remembering the 
famous lines, 


‘ There comes a tide in the affairs of 
men, which, 
‘* Taken at the flood, leads on to fortune.” 


WALTER CouURTNRY, 
Green Teas. 


The position of and thedemand for Ceylon 
Green Tea depends entirely on the basis of 
Japan Tea. If Japan Tea continues on its pre- 
sent high level, which has been existent now for 
the last eight months or so, with commonest 
kinds worth 18 cents on the New York market, 
then there is a considerable demand for Ceylon 
Greens ofall Grades. But the general value of 
Government Standard Japan Tea has been very 
much lower in past years, ranging from 11 to 14 
centsand in that case preat difficulty arises in 
selling any quantity of Ceylon Greens. 
In Canada you can get as much for Hyson No, | 
as for Young Hyson, for there they do not seem 
to object to rough leaf teas provided the cup 
quality is right. On the other hand, in the 
United States there is great objection to rough- 
ness of leaf. Without doubt Canada has inten- 
tionally helped the sale of Ceylon Green Tea 
rather than that of Japan, though the same sen- 
timental interest carries no weightin the United 
States. The demand for Ceylon Green Tea in 
New York and Boston, as far as first hands go, 
is for Young Hyson at 17 to 18 cent», good pale 
liqnoring teas. We know of course that smaller 
buyers pay higher prices. I may mention that 
the price recently quoted here by Messrs. 
& Co. is 9 1/4d ¢.i.f., and that basis has kept alot 
of people who generally carry Ceylon Young Hy- 
sons, completely out of the market. Unless you 
can keep Ceylon Greens down to a reasonably 
low level, thatis from 17 to 18 cents for Young 
Hysons when good stocks would be held here, 
the market will be very limited indeed. Great 
care must be taken that the cup quality is up 
to standard; otherwise the teas will be rejected. 

The Standards used for Ceylon Greens are 
-Moyunes. Imperials for Gunpowders and 
Moyune Young Hyson for Ceylon Young Hyson. 
Strangely enough though Ceylon Greens come 
into competition principally with Japans, never- 
theless Japans are not used as standards for 
Ceylon Greens. In all grades a paie liquor and 

‘one that will remain pale even when the teas 
have been left on the leaves for hours and are 
stone cold, 1s absolutely necessary. A good 
standard to go by is ‘‘Arapolakande ?” and to fall 
below this simply limits the demand at once, 
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REPORT FOR 1907. 


By Mr. J, H. Renton, Commissioner for 
Ceylon. 


The tea trade on the Continent in 1907 has been 
slow. owing to the high prices ruling through- 
out the year for medium and common teas. As 
long as retailers do not see their way to raise 
their prices sales of good quality teas must be 
difficult. Notwithstanding the difficulties under 
which the vendors of Ceylon teas have laboured, 
I am convinced we have made good progress ; 
though slow, it has been steady and sure, L have 
been particularly struck in my travels with the 
following three features :— 


First.—The greater prominence given to 
Ceylon Tea by the Retail Trade in their shops 
and shop windows. The situation is very dif- 
ferent from what it was in 1901. Ceylon Tea 
was then practically unknown by name to the 
Retailer. When compelled through our cam- 
paign to keep pure Ceylon, or a blend contain- 
ing some Ceylon as a substitute for the Real 
article, the Retailer still kept it in the back- 
ground to be produced only when demanded, 
He now displays some kind of tea labelled con- 
spicuously as Ceylon. This is more or less the 
case everywhere, but is most noticeable in 


CENTRAL AND SOUTH GERMANY AND IN VIENNA, 


I give two instances:—I had induced one im- 
porting firm to supply their clients with a fac- 
simile of a double bullock cart for their shop- 
window, and another firm to furnish a figure of 
a tea plucker for the same purpose, the models 
for both of which had been obtained from 
Ceylon. But I was pleased to notice in Mr 
Schepler's window—the leading oilman-store 
shop in Frankfort,—a first rate life-size figure 
of a Malay woman with sarie, cumbly, basket 
and tea leaves and in another prominent shop- 
keeper’s window in Stuttgart, [ saw a plaster 
figure of a Tamil Tea plucker and also a wooden 
bullock cart. Neither of these two shops were 
furnished with these articles by our Agents, nor 
were they procured by them at our instance. 
They had obtained these models on _ their 
own initiative from their own suppliers. 
Beside those figures the windows contained a 
gocd display of Ceylon tea in packets, which 
on purchasing and tasting I found to be genuine. 


Seconp.—The fact is that in all the good hotels, 
especially in Germany and the North of Europe, 
a much better class of tea is now provided. 
The taste for tarry Souchongs seems to have 
gone and blends with Indian and Ceylon have 
taken their place. 


Tuirv.— The Invasion of the Continent by the 
representatives of London firms was most marked 
last year. 

All the vendors of Ceylon tea known to me 
have been 


VISITED BY REPRESENTATIVES OF CITY FIRMS 
offering Ceylons, or Indians, or blends with 
China. A few of these travellers have— 
I am sorry to say—endeavoured to push their 
own special wares, by representing that Ceylons 
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were not suited to the Cortinental taste and 
that Indians or blends with Indian would do 
better. But it is gratifying to see English 
dealers alive to the fact that a trade has been 
opened for them on the Continent, and I am 
pleased tosee that the well-known firm of Messrs. 
Brooke, Bond & Co. kindly acknowledge in 
their Annual Report that this trade is due to 
the persistent efforts and the sacrifices which 
the British Planter has made. 


It is true the direct exports from Ceylon in 
1907 are less than those in 1906, and this is the 
case specially in the exports to Germany, where 
the short-fall amounts to over 452,000 1b.—the 
total decrease for the year to all Europe, ex- 
cluding Russia, being 670,363 lb. Complete 
figures for the Re export from Great Britain 
are not yet available, but as far as yet ascer- 
tained, they also show a small decrease. There 
is a small increase to Holland and France, but 
the decrease to Germany is 25,000 lb., and there 
is a decrease to the rest of Europe. Though 
there is a decrease in the Exports to Germany, 
the Customs returns show in the quantities 
cleared for consumption, an increase of 170,500 
lb. of Ceylon Tea, and of 102,7401b. of Indian 
Tea; and this, notwithstanding the fact that 
for 10 months of 1906 all teas imported from 
Great Britain were classified under their country 
of origin, whereas in 1907 the old system has 
been reverted to, of entering those teas ex- 
ported from Great Britain as belonging to that 
country. And if we credit India and Ceylon 
with a third each of the quantity imported from 
Great Britain in 1907, the increase in each casa 
will be an extra 80,000 to 91,000 lb. The total 
increase in the case of Ceylon must, therefore, be 
say, 260,000 lb. and in the case of India 190,000 
Ib. The consumption of Java and China sorts 
shows for the first time a decrease, which 
amounts to 36,000 and 299,640 lb. respectively. 


The returns for the Custom clearances of other 
countriesin Hurope are not yet available. The 
DECREASE IN THE EXPORTS TO THE CONTINENT 
must be attributed to the high prices for 
medium and common teas, which formed go 
marked a feature in the second half of 1906. 
Dealers did not anticipate that the advance in 
price would be maintained throughout 1907. 
The orders passed direct to Ceylon were small 
and mostly at limits which prohibited their ex- 
ecution. Dealers anticipated a fall in price 
which never came, and the consequence has 
been a larger hand-to-mouth supply drawn from 
stocks in first hands. At the same time there 
has been an increase in the use of all the poorer 
sorts. In France, Annam Teas have been em- 
ployed, and in the rest of the Continent China 
siftings, thus enabling the Retailer to sell his 
blends at the old price without loss. 


The conscientious vendors of Ceylon teas have 
found competition very difficult to meet. They 
have not been able to raise their prices, as ven- 
dors of other sorts have not raised theirs. The 
plea that, as the first cost has increased, more 
should be paid, is of no avail, because the pub- 
lic have always been able to purchase so-called 
Cerlon Teas at the old rates from less scrupulous 
suppliers. This is especially the casein France; 
a glance at the figures giving the quantities 
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cleared for home consumption will show how 

greatly the consumption of Annam tea has in- 

creased. In1899—the year prior to the commence- 

ment of our campaign—the figures of consump- 

tion were as follows :— 
From China direct 

>, British India 124 698 ,, 

3 Annam we 46,015 _,, 
whereas the latest figures available (those for 
1906) give the following :— 

From China .. Kilos 478,390, being a decrease of 8 per cent 


523,064 Kilos 


» British / 
India .. 223,096, an increase of 79 per cents 
., Annam.. ,, 273,970, an increase of 475 per cent. 


It is the Propaganda in the interests of 
Ceylon tea which has mainly helped this 
enormous consumption of Annam. Little or 
no Annam tea is sold under its own name, 
while a still less quantity is sold pure. 


In 1900 and 1901 the French Importers 
endeavoured to push 


ANNAM TEA, 


but owing to the wretched quality of the 
deliveries they were badly hit, and the principal 
firm in Havre, as well as the largest in Paris, 
assured me they would have no more to do with 
it. I suppose circumstances have been too 
strong for them, as owing to the cheapness of 
Annam tea, due to its poor quality and 
tothe differential duty in its favour, they 
have been compelled to follow their com. 


petitors and to use Annam largely in 
their blends. The fact remains that Ceylon 
blerded with Annam is sold all over 


France as Ceylon tea, and that Annam blended 
with China is also sold as Ceylon. The good 
name of Ceylon is being used to push Annam 
tea. The French public does not ask for Annam 
tea and does not know it as such. 


It is therefore somewhat vexatious to see the 
efforts made by the French Authorities to dis- 
credit Ceylon in favour of Annam. I[ would call 
your attention to a paragraph which appeared 
in the “Illustration” of 18th January, beinga 
quotation from a Report made to the ‘‘Aca- 
démie des Sciences” by Monsier Dybouski. I 
quote the original as it appeared in the ‘Tllus- 
tration ':— 

“Le bon thé de 1’Indo-Chine posséde un arome si delleat, 
quwon lui fait subir un triage minutieux: les_meilleures 
feuilles sont utilisées pour parfumer les thés de Chine et 
de Ceylan : seulos les feuilles inférienres sont vendues sans 
mélange ?” 

The importance of this statement is evident 
when it is remembered that Monsieur Dybouski 
is L’ Inspecteur-Général de L’ Agriculture Colo- 
niale and is an official of the Ministére des 
Colonies and ‘‘works,” as the French say, ‘‘for 
his Parish.” Immediately on the receipt of the 
paper containing the para. I caused a represen- 
tation to be made to Monsieur Dybouski to the 
effect that his report was what Mr Churchill 
would call a ‘‘terrainological inexactitude.” He- 
indignantly denied that he had said anything of 
the sort and protested, that he was not respon- 
sible for what a journalist might write. He ad- 
mitted that he said in France, Annam teas weré 
used to flavour Ceylon teas and referred me to 
his Report which has not yet been published. I 
have reasons to believe that the Report will be 
altered before being made public, but Monsieur 
Dybouski is convinced that Annam teas are much 
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better teasfrom a hygienic point of view than 
Ceylon, owing to the much smaller quantity of 
tannin which they contain and cites the opinions 
English doctors quoted in the English Press 
in favour of the milder China teas. 


I believe Monsieur Dybouski’s report is only 
the beginning of a campaign in favour of Annam 
teas and I hear that in the contracts tor the 
services, the 
GOVERNMENT NOW INSIST ON THE 


TEA BEING 


OF FRENCH ORIGIN. 


Our expenditure in France ceased in 1907, 
but I feel it will be incumbent this year to 
spend a little money in the Press on refuting 
any paragraphs which may appear to the detri- 
ment of Ceylon tea and I am taking steps to do 
all thatis possible to counteract the too much 
tannin bogey. It is the necessity of efforts such 
as these, which make me dleplore the cessation of 
the Cess. I do think it a mistake not to have a 
small sum to fall back upon in case of need 
should improper methods be employed to decry 
Ceylon Tea. I enclose copy of a commercial 
traveller’s report kindly placed at my disposal 
which shows what difficulties he has to contend 
with through the quantity of poor teas which 
are sold throughout France under the name of 
Ceylon. If all the Aunam ‘l'eas were sold under 
their own name, I should not complain. 


The consumption of Tea in 
SwepEen, Norway 


and Denmark is almost stationary ; but British 
grown teas are being more and more used, 
especially in Sweden and Norway. In France 
the consumption is growing, but almost imper- 
ceptibly. In Germany and Austria the in- 
crease of consumption is undoubtedly larger, 
but it is more noticeable in the liquid 
consumption of tea. Tea is much more drunk 
in Germany than it used to be, but as the 
teas now used are of stronger quality than 
formerly, they go further, audthe consumption 
of dry tea increases but slowly. However, I 
feel it will not be long before Germany also 
becomes a larger consumer of tea. 


As far as Propaganda is concerned my main 
work in 1907 has been confined to Germany. 
Work stopped in Norway and Sweden and Italy 
in 1906. In 1907 operations were closed in 
France and Belgium. A very small sum will be 
spent in Switzerland and Denmark this year, 
all work having practically stopped in these 
two countries in 1907, But with the sum placed 
at my disposal last year, [ made a commence- 
ment in Roumania, where there is a good field, 
and I shall carry on the work in that country 
during 1998 and 1909. 


IN GERMANY AND AUSTRIA 


1 have, toa large extent, followed the old lines, 
but far more money has been spent on the 
free distribution of samples with instructions 
how to make tea, which I believe to be 
the very best way possible to introduce our tea 
and to make it known. Special attention has 
been paid to displays in shop windows. The 


' Diisseldorf, 
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large firm in Viersen, with its 2,000 retail shops 
throughout Germany, has put a transparency 
in each of its shops—and elsewhere other im- 
potters have employed facsimiles of bullock 
carts, tea pluckers and tea bushes for windcw 
decorations. Illustrated circulars, price lists and 
show cards, street placards and advertisements 
in Newspapers and Magazines, have as usual 
formed part of the Propaganda work. The Tea 
Rooms in Berlin, Hanover, Fraukfort,Stuttgart, 
Wiesbaden and the other special depéts in 
Hamburg, Dresden, Munich and 
Vienna—are all doing well, The support given 
to the Hanover dendt will cease this year and 
the proprietress will now run it on her own 
account. So far as Propaganda goes, it has been 
a success though it has not turned out 
a paying speculation for the owner as the 
starting of this special depdt has induced an 
influential firm of dealers to take up Ceylon 
Toa and sell it under a special brand of their 
own, so that inthe Province of Hanover we have 
achieved our purpose, as Ceylon Tea is now on 
sale in 72 shopsin the town, in 16 in the Pro- 
vince and can be had in 16 Hotels, Cafés and 
Restaurants in the town. It is true that in the 
cafés it is sold in glasses, is made very weak and 
is sometimes drunk with lemon or rum. I 
should immensely prefer to see it made stronger 
and served in tea-pots, but it is better to get 
Ceylon tea in somehow, in whatever fashion it 
may be served, than not to have it used at all. 


The firms in Mulheim/Ruhr., Stettin, Breslau 
and one firm in Berlin have not done as wellas 
in 1906, but a second firm has been secured in 
Dresden and new agente in Mannheim, while a 
second shop has been opened in Vienna anda 
new retail depot in Munich. Iam particularly 
pleased with what is being done in Vienna, 
Dresden, Munich and Stuttgart, Wiesbaden and 
Frankfort. I am disappointed that more has 
not been accomplished in Berlin. The work 
done by the Tea Room is quite satisfactory, 
but this is situated in Charlottenburg and our 
principal agent has, I fear, been too much 
cecupied with the erection of large new central 
premises to devote much of his time to Tea last 
year. Now that his move into new premises has 
been accomplished, and as | have also got 
another firm in Berlin to take an interest in our 
toa, I trust we shall do better this year. The 
Frankfort Tea Roem is very successful and is 
quite fullin the afternoons from 4 to 6 o’clock 
‘rhe Wiesbaden business is the one that has so 
far been the most successful of all the special 
Ceylon depdts; the sale to hotels, pensions and 
cafés forms the prominent feature of its work. 
It is gratifying to learn of the numerous orders 
received from visitors, who after having left 
Wiesbaden, wish to continue drinking the 
same tea in their own homes, 


I have taken no part in Exhibitions in 
Germany. Space in the Naval and Colonial 
Exhibition ir Berlin was offered to me, but [ 
considered the gain not by any means commen- 
surate with the expenditure involved, and 
declined to support a special Ceylon show. As 
it turned out, the whole Exhibition as regards 
the attendance of visitors was a failure, owing 
to the abnormally wet and cold summer, 
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LIPTON AND THE INDIAN CoMMITTEE KAOH 
MabDE AN EXHIBIT 


which unfortunately involved the latter in a law 
suit. The authorities seem to have treated 
the Indian Committee badly. They were pro- 
mised the sole right to sell tea and yet space for 
tea was sublet to others through another source 
and thus India’s rights were disregarded. 1am 
very glad, therefore, that Lspent no money on 
this Exhibition. 


This year I shall employ the special funds 
voted for 1908 in opening 


AN ENERGETIC CAMPAIGN IN BOHEMIA, 


in carrying on the work in Roumania, where 
a capital beginning has been made by the 
Agents of a Colombo firm, in supporting the 
special Ceylon Tea Depots in Germany and 
Austria and in erecting a tea room and 
making a Tea Exhibit at the Munich Exhibi- 
tion of 1908. This promises to be a specially 
interesting Exhibition and will, I trust, be 
visited by strangers not only from Western 
but also from Eastern Europe. Since allot- 
ting the funds for this year, a proposal to 
supply the tea department and tho employées, 
and to establish a tea room in one of the 
new huge Stores to be opened shortly in Ber- 
ln, has been put before me. But I had 
already made my allotments for the year and 
as the scheme demanded support for five con- 
secutive years I had no funds wherewith to 
carry it out, though I consider ita most desir- 
able opening. This is another instance where if 
the cess were continued, funds might with advan- 
tage be made available for a special object. 


Tur GERMAN FIGURES 


of Customs clearances are as under :— 
Frem : 1906. 1907. 
Kilos. Kilos. 
Great Britain (@ mos.) 17,500 (12 mos.) 119,300 
British India 510,00 557,200 
Ceylon 351,100 428,60) 
China 2,238, 160 2,202,200 
Japan 2C0 
Java 557,900 541,100 
For use of ships and \ 
manufacture of Theine + 37,800 
origin not given 
Elsewhere 257,800 61,400 
Total 3,933,200 3,937,600 


The total increase in consumption of all teas 
in Germany since 1900 is 884,100 kilos or close 
on 2 million lb. 


In Holland, a small sum has been given for 
Advertisements and Placards, Bill Posters and 
Circulars, and I shall continue the same amount 
in 1908 in order to meet the competition of the 
Indian campaign in this country. 


In France all thesame Agents have been em- 
ployed as in the previous year with the excep- 
tiou of one—and most of the money has been 
spent in Advertisements for the local Grocers, in 
Circulars, Bill, Posters, Placards, and Illustra- 
tions, in presents to purchasers in large quan- 
tities and in Free Samples distributed by post. 
The Tea Rooms inthe Place de la Prefecture, 
Marseilles, is the only one that has been 
assisted. This establishment does not confire 
itself to the sale of tea, To cover the heavy ex- 
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penditure itis obliged to sell Coffee, Syrups, 
Liqueurs, etc., but tea is its prominent feature 
and it is well patronised by the best people in 
Marseilles. 

In Denmark. 


In Denmark, the principal firm has continued 
to spend a very large sum on advertising and 
general propaganda of which my contribution 
forms a very small part. In Denmark last year 
the quantity of tea imported from London was 
considerably above the average, whereas much 
less was bought in Ceylon, but on the whole 
sales were not up to the average, whereas in 
Sweden sales were much better, and a consider- 
ably larger quantity was imported. 


lenclose for your information a copy of the 
Indian Commissioner’s Report for 1906-07, 
kindly sent to me by Mr. Harington. You will 
see that his plan is quite different from what 
mine has been. The 


InpiAN TEA Cerss Funpbs 


will be devoted to the establishment of one 
special Agency for the sale of Tea on the 
Continent. This Agency is to have its head 
depdt in Antwerp, to be managed by Mr, 
Harington, who intends to acquire sub-agerts 
and branches throughout Europe. I, on the 
other hand, gave support to every firm or 
Importer who was willing to push and advertise 
Ceylon tea; and as long as Ceylon tea was sold, 
no restrictions were made as to where it was 
procured, but each recipient had to provide at 
least two-thirds of the funds for propaganda 
from his own pocket—whereas the Indian 
people provide all the money for propaganda, 
but insist that their Agents shall buy their 
teas from their one, agency only. The policy 
may be a very good one, tor it ensures the 
sale of specially selected Indian teas and will 
force other competitors to keep Indian teas; 
but I fear had I attempted such a plan, it 
would have laid me open to a charge of 
favouritism, and I think that on the whole mine 
was the better one for it gave me a command 
of much larger funds and a far large number 
of Agents allover the Continent. Jf, however, 
our plans are different, the methods of 
carrying them out are the same. Mr Harington 
works on the same lines that I have ad- 
opted: Demonstrations (during which tea is 
given away andsold in cup) Exhibitions, Dis- 
tribution of Samples, and Advertising, and the 
erection of special Depots for sale for the teas. 
He generously admits that India will profit 
much by our campaign. I feel quite certain 
that she will reap where we have sown, for Mr. 
Harington hastold me personally that when 
interviewing Retailers and informing them that 
he has come to supply them with Indian teas, 
he has received the invariable reply: ‘Oh, 
you mean Ceylon!” which shows that Ceylon 
tea is known on the Continent to the General 
Public, whereas Indian is not,—as yet. 

I wish the Indian campaign every success, 
but I only wish they had commenced at the 
same time as we, and had helped us to bear the 
burden and heat of the day from the commence- 
ment, instead of beginning when we leave off, 


J. H. RENTON, 
6th March, 1908. 
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BALANCE SHEET FoR’ 1907. 


1907. gS Bet di. 
Jan, 1. Lo, Balance brought forward 
from 196 seronl COs Oly. O 
Dec. 31. To, Remittances by 39 


Committee Fo. 16 25 27,070F 20 .0 
Dec. 31. To, Sundries (Exchange 
and Interest Fo. 159 venmllomels., 6 
SS SiG 
By, Expenditure ;— 

Dec. 31. In Belgium To. 88 29 0 0 
Switzerland +7 280 100 0 0 
Denmark gpl Le: 4912 1 
Holland wa 145 82 311 
Austria Sela 677 17 6 
Sweden 3 L668 53:79" 0 
Germany » 168 #932 15 5 
France pelea 15120) 0) 0 
Roumania 1 200 25 .0)..0 

By Salary 800 0 U 
», Travelling expenses 250 0 0 
;, Bank balances: 

National Bank ofIndia .. 1,978 2 10 
Dresden Bank, Berlin .. 12£\ 4° 0 
Credit Lyonnais ad 146 11 9 
2,248 18 7 
10,283 16 6 10,283 16 6 
(Signed) J H Renton, EK. & O. E., 5th eb., 1948, 


I hareby certify that Thave examined the books and 
vouchers and they agree in every respect.—(Signed) J A 
MornuHaM, 5th February, 1908. 


CEYLON TEA [IN JAPAN ANDAMERICA. 


Dr. Hugh M Smith, Deputy Commissioner of 
the Bureau of Fisheries, United States Depart- 
ment of Commerce and Labour, on a visit to 
Ceylon speaking of Ceylon tea, said he had had 
it im Japan even in the small Japanese inns in 
remote places. He explained that the Japanese 
called it Ko Cha or red tea, as distinguished 
from their own green tea. Asked if he thought 
it was pure Ceylon tea, Dr. Smith said he 
thought it was the same tea as given in Ceylon. 


“CEYLON TEA IN AMERICA.”’ 


Mr. W. A. Courtney, tho Ceylon Tea Com- 
missioner, has contributed to a New York 
paper an article on ‘‘The Growth of Ceylon 
Tea.” The title is misleading, for the subject 
dealt with is the growth of the American trade 
in Ceylon tea ; but what Mr Courtney says is 
very much to the point. 


Mr Courtney says afew words that may not 
be wholly palatable to American dealers in tea 
though there can be little doubt that he writes 
from knowledge. Tosome Americans “‘blending” 
appears to mean nothing more than the throwing 
of two or three different graces of tea together 
—mere mixing in fact. This idea Mr Courtney 
wisely seoks to dissipate. He is careful, however, 
to refer to another important point, and this is 
the impossibility of expecting that a blend com- 
posed of ten or more different grades can pos- 
isbly have thesame appearanceas a straight tea... 
Perhaps, however, it would have been well if Mr 
Courtney had added a few words as to the 
DIFFERENT TASTES AS TO THE FLAVOUR OF TEA 
manifested by different communities, and the 
influence of the character of the water available 
at each particular centre of consumption, To 
urge the study of the water of each village 
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would be too much ; but in the large cities and 
towns of England this question of water has had 
to be studied very closely, and it is well known 
that a blend that willsell well because it pro- 
duces a well-flavoured liquor when infused with 
local water in, say, Liverpool, will be unsuitable 
for, let us say, Birmingham or Glasgow. — Idio- 
syncrasies of taste have, as we have indicated, 
also to be taken into account; but the great firms 
of tea-blenders in London and elsewhere do not 
omit to take the characteristics of each city’s 
water-supply into consideration when preparing 
their blends, and some grocers in those cities 
study this matter perhaps still more carefully. 


However, Ceylon tea has unquestionably been 
gaining favour among the people of the North 
American Continent. Planters have to consider 
whether the future development of this trade, that 
has prospered so well, can be safely left to the 
merits of their produce, Canthe aid given in 
the way of advertising, and bonus-giving, and so 
on, be withdrawn without impairing the pros- 
pects of Ceylon Tea in America? Whatever 
Ceylon men may think, a very similar question 
has to be considered in respect to Indian tea. 
—M. Mail, May 25. 


CEYLON TEA EN ROUMANIA. 


Mr. Dinga, of the Roumanian Parliament, 
now in Ceylon, is to stay some weeks, tour, 
write a book for Roumanians and a paper to be 
read to the Bucharest Geographical Society on 
his return, 


Ceylon tea, he says, has increased greatly 
in vogue in Roumania, imported via Russia. 
He adds that tea is sold in the markets, and 
some who boast of selling Ceylon tea alone 
actually sell other kinds. This, no doubt, 
has a bad effect on Ceylon tea. Other kinds 
were mixed with Ceylon tea and passed off as 
pure Ceylon tea, Others were benefiting at 
the expense of Ceylon. The best thing would 
be to establish a real agency ; that would, he 
says, help Ceylon a good deal. Mr. Dinga is also 
interested in studying Ceylon precious stones ; 
there is a market for them in Roumania. 


TEA IN GERMANY. 


[To THe Epiror, ‘‘INp1anw PLanrRrs’ GAzerre.”’] 


Dear Srr,—I noticed from a late issue of the 
H. & C. Gazette that an ‘‘Indian tea house ” has 
been opened the other day in Berlin, and that 
it was crowded by the public who thronged to 
inspect the ‘‘wonderous Orient within” consist- 
ing of Indian draperies, brass ware and rich 
Mirzapore carpets, scarlet and yellow uniformed 
Indian servants, serving the fragrant cup be- 
tween bright pyramids of Indian tea. No 
doubt the endeavours of those connected with 
the above mentioned enterprise deserve every 
praise, but I doubt very much that the consump- 
tion of tea by the masses will be apppecially 
influenced thereby; and the calculation that the 
Germans could consume 360 million pounds of 
tea, provided their per capita consumption 
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equalled the English figure, seems to me to be 
somewhat visionary. A few inquisitive Berliners 
crowding a fashionably and orientually rigged- 
out room in a fashionable part of the town, will 
but slightly increase the use of tea by a nation 
which is wedded to coffee as a beverage, I 
noticed today, however, in my local paper, an 
order issued by the German army authorities, 
which will do more towards popularising the 
use of tea, than a thousand fashionable tea 
rooms could effect. 

The German army being composed of all ranks 
and classes of the nation, the taste and use of 
tea will be carried into the remotest villages and 
hamlets by the time-expired soldier and the 
humbler classes will bo taught that teaisa 
palatable beverage, not oniy to be used in case 
of illness, the latter idea being the prevalent 
one amongst the broad masses. The article re- 
ferred to runs as follows :— 

“The use of tea in the German army is to ba encouraged 
still more than before by order of the Emperor. 

“Jn many countries, especially those of the Guard regi- 
ments, tea has been regularly served for some time and 
is willingly drunk by the soldiers. The new field order 
supports the imperial endeavours in this directiou by 
describing as desirable the serving out of tea, side by 
side with coffee, by the travelling tield kitchens on long 
marches. “ae 

“According to the latest statistics, the tea consumption 
in Germany is very low, one-sixth ofa lh per head of the 
population against 65 1b in England, The tea producers and 
traders could hardly wishfor a better propaganda than 
the Emperor’s interest in the tea consumption of the army, 
Tho use of tea is bound to rise rapidly.” : 

Hoping that the above will bo of interest to 
you and your readers, lam, Sir, yours faithfully, 


WALTER STLIEFELHAGEN, 
Wiesbaden, Germany, Aloxandrastrasse 5, 
28th April, 1908.—J. P. Gazette, May 23. 


LEAF DISEASE SEIZES JAVA’S 
‘*COFFEE ROBUSTA.”’ 


Another sore disappointment has befallen 
coffee planters in Java. The so-called Java berry 
and the Liberia berry had both failed them 
from the ravages of leaf disease. Despair seized 
upon them until they heard that a new kind 
called Coffee Robusta, which thrived in Java, 
was proof against the ill. This vaunted sort dis- 
placed the old varieties on many estates, and 
the planters rejoiced. They have just received 
a rude awakening in that leaf disease has 
broken out on Robusta estates in Mid-Java.— 
Straits Tunes, May 15. 


PRICKLY PEAR LEAVES A MOSQUITO 
PREVENTIVE, 


The most important practical discovery in 
dealing with the mosquito nuisance since the 
action of kerosene was understood has been 
made by a French physician, M. Sanzeau de 
Puyberneau, who has found that the leaves of 
the common prickly pear if chopped up and 
thrown into water will prevent mosquitoes 
breeding in the water for weeks if not months. 
The resinous mucilage of the’ leaves floats on 
the water surface and chokes the breathing 
tubes of the mosquito, Further in stagnant 
fostid water the prickly pear juico has the 
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property of absorbing the gases of decomposi- 
tion. Jt is most important that as extensive 
a trial as possible may be made of this new 
method cf mosquito prevention in the Zanzi- 
bar Islands. The prickly pear is everywhere, 
and very little trouble is needed to chop up 
the leaves and drop the pieces into water, 
which formerly had to be repeatedly kerosined. 
—Zanzibur Gazette, April 29. 


THE MANGOSTEEN FOR PANAMA. 

Efforts are being made by the United States 
Department of Agriculture to introduce the 
cultivation of the mangosteen (arcinia Man- 
gostina) into parts of the Panama Canal Zone, 
where the climate and soil conditions are suit- 
able.—(Burcau of Plant Industry Report, 1907). 
— Agricultural News, April 18. 


AGRICULTURE IN CEYLON. 


(Prom Mr, Slater's Blue Book Report for 1907.) 


(i.) The Ceylon Azricultural Society, found- 
ed in November, 1904, had at the end of 1907 a 
membership of 1,168 and 52 branches. 

(ii.) The principle of co-operation has been 
adopted by more than one of the branch so- 
cieties, seed and in some cases money being ad- 
vanced by the local societies to their members 
at a low rate of interest. Important results 
are hoped for from the extension of this principle 
of co-operation and self-help. 

(iii.) Agricultural Instructors are employed 
in making inspections and giving demonstra- 
tions in tbe villages. The utility of these ofli- 
cers has so far been demonstrated that the 
appointment of an additional Instructor is be- 
fore the Board. 

(iv.) Twelve successful Agri-Horticultural 
Shows were held during the year, 

(v.) Cotton cultivation has been introduced 
into several Provinces, and attention has also 
been paid to tobacco and improved means of 
curing it. 

(vi.) Other crops which have received special 
attention, particularly by the introduction of 
better varieties, are betel (Piper betel), yams 
(Dioscorew), chilli (Capsicum), orange, mango, 
sapodilla, durian and all varieties of vegetables, 

(vii.). The development of the fibre industry 
and the introduction of suitable machine con- 
tinue to receive attention. 

(viii.) The extermination of pestiferous plants, 
such as illnk and prickly pear, has been carried 
out in different places. 

(ix.) In connection with paddy cultivation, 
an effort has been made to encourage trans- 
planting, judicious manuring and the employ- 
ment of better seed as well as implements, 

.(x.) School gardens, which are doing ex- 
cellent work, are being multiplied, 

(xi.) Three additional experimental gardens 
were started during the year. 

(xii.) ‘The encouragement of sericulture has 
extended to the purchase of machinery for treat- 
ing the cocoons of silkworms, 

(xili.) Bee-keeping makes steady progress. 

(xiv.) The improvement of Stock is being 
kept well in view with the help of the Veteri- 
nary Surgeon and his Stock Inspectors, = 
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AVERAGES FOR 1907. 
Brack Tra, 

Estate. Lb. Av. Estate. “Lb, Av. 
Monkswood 228,30059 Kincora 108,900 46 
Ellawatte 45,300 53 Robgill 117,900 46 
Court Lodge 118,10056 Non Pareil 66,300 46 
Denmark H1J1252,00055 Waldemar  152,8U0 46 
Tullybody 214,70055 Ireby 111,600 46 
Glassaugh 212,900 54 ~Mincing Lane 36,300 46 


Westward Ho 145,300 52 


Pedro 225, 100 52 
Naseby 190,300 52 
Mocha 223,500 51 
Preston 108,600 51 
Agra Ouvah 324,900 50 
Ormidale 128,900 50 
Bramley 194,500 50 
St. Johns 189,200 50 
Dovedale 45,800 50 
Stafford 51,100 50 
Glasgow 379, LOU 49 
Tommagong 224.300 49 
High Forest 672,500 49 
North Cove 124,600 49 
Palmerston 113,400 49 
Callander 18,000 49 
_Attampittia 199,500 48 
Seenagolla 55,200 48 
Inverness 289,800 48 
Middleton 124,100 48 
Scrubs 120,700 48 
Gampaha 366,300 45 
Gonapatiya 222,000 48 
Ragalla 28, 600 48 
Fetteresso 169,000 48 
Strathspey 64,900 48 
Midlothian  84,0u0 48 
Bowella 85,100 48 
Detenagalla 109,700 48 
Holbrook 19,809 48 
Tiontsin 45,800 48 
Lynford 15,700 48 
Cleveland 67,400 47 
Killarney 146,500 47 
Lucky Land 123,10 47 
Ardlaw and 
Wishford 212,000 47 
Ingestre 245,500 47 
Queensland 112.500 47 
Clarendon 116,000 47 
Sudbury 58,100 47 
Ladbroke 56,900 47 
Gunville 21,300 47 
Blinkbonnie 101,200 47 
St. Hvelyn 34,100 47 
Annandale — 84,700 47 
Bunyan and 
Ovoca 133,800 47 
Marigold 260,300 47 
Highfields 298,4')0 47 
Glenanore 128,900 47 
Mossend 46,300 46 
Brownlow 149,100 46 
Logie 120,000 46 


Gingran-Oya 109,400 46 
Summer Hill 249,400 46 
Devonford 86,700 46 
Mansfield 118,300 46 


Mt. Everest 91,500 46 
Kolapatna 163,000 46 
Yoxford 11,000 46 
Waverley 15,400 46 
Winwood 161,800 46 
Warwick 10,200 46 
Theresia 175,200 46 
Cabin Ella 134,250 46 
Battalgalla 160.400 46 
Faithho 86 400 46 
Walla Valley 322,700 46 
Wallaha 11,900 45 
Coreen 149,500 45 
St. Vigeans 75,000 45 


Stamford Hill 129.700 45 


Bickley 198,600 45 
Oamnethan 114,500 45 
Invery 106,200 45 
Harrow 150,800 45 
Dotala 23,000 45 
Agrakande 29,600 45 
Tangakelly 26,100 45 
El Teb 29,000 45 
Mahagalla 36,300 45 
Kinross 63,600 45 
Munukettia 116,500 45 
Warleigh 101,700 45 
Dunnottar 76,700 45 
Ambleside 55,700 45 
Gonakelle 96,400 45 
Grange Gar- 
deus 76,200 45 
Simla . 54,900 45 
Kelaneiya and 
Braemar 140,00C 45 
Rookwood 350,300 44 
New Valley 154,800 44 
“Nyanza 101,000 44 
Bittacy 80,210 44 
Moray 290,000 44 
Maha Uva 306,900 44 
Aldie 20,900 44 
Hatton 86,300 44 
Harrington 128,700 44 
Adisham 118,300 44 
Rookatenne 170,600 44 
Bandara 
Kiiya 609,000 44 
St. Clair 458,000 44 
Tymawr 279,900 44 
Florence 258,000 44 
Maha Eliya 152,200 44 
Waitalawa 34,300 44 
Tinioya 45,000 44 
Nahavilla 154,600 44 
Fairfield 22,700 44 
Raxawa 36,400 44. 
Lameliere 228,000 44 


Agra Hlbedde 69,100 44 


rn 


Estate. Lb, Av. 
Meeriatenne 115,000 44 
St. Leys 6,600 44 
Frogmere 27,500 44 
Gonavy 119,600 44 
Rambodde 87,000 44 
Mahagalle 87,000 44 
Beauvais 75,500 44 
Ury 52,600 44 
North Pun- 

daloya 20,100 44 
Glenugie 26,200 44 
Mt, Vernon 168,300 44 
Templestowe 61,500 44 
Galpirele 110,100 44 
MouteChristol23,900 44. 
Dambagasta- 

lawa 93,500 44 
Glentilt 302,000 44 % 
Oakwell 151.800 44 
Avon 162,000 44 
Rickarton 187,700 44 
Verelapatna 346,800 44 
Batgodde 33,400 44 
Ovnoogaloya 240 100 43 
Rahatungoda 163,400 43 
Evalgolla 112,000 43 
Columbia 94,600 43 
Newburgh — 151,200 48 
Mahateune 51,700 43 
Mahanilu 107,000 48 
Haputale Hast 

21,400 43 
Avoca 53,000 43 
Minna 25,000 43 
Little Valley 72,40C 43 
Donside 21,800 43 
Craigmore 56,600 43 
Gangawatte 195,400 43 
Obiya 158,600 43 
Dalhousie 10,500 43 
Ritnageria 8,800 43 
Coldstream 

Group 105,300 43 
Tonacombe 303,300 43 
Galapita- 

kande 129,600 43 
Westmore- 

land 136,600 43 
Erlsmere 135,200 43 
Dunbar 122,600 43 
Siriwatte 12,100 43 
Deaculla 147,80 43 
Kirklees 234,500 43 
Wanarajah 32,900 43 
Hiralouvah, 15,600 43 
St. James 73,000 43 
Myraganga 246,000 43 
Beu Nevis 11,600 43 
Whyddon 78,250 43 
Hornsey 196,75u 48 
Templehurst 15,400 43 
Vellai Oya —-15, 800 48 
Galoolla 136,700 43 
Blair Avon 55,400 43 
Birnam 49,000 43 
Panilkande 302,700 43 
Oonanagalla 214,500 43 
Choisy 241,000 42 
Kastland 73,000 42 


6 


+ Kstate, 
Glengariff 
Muirburn 
Donnybrook 
Doonhinda 
Delta 
Roeberry 
Madulkelle 


Lb, Av 


126,700 42 
176,600 42 


95,300 42 
58,200 42 


226,300 42 
452,600 42 


82,200 42 


Ampittigodde 68,000 42 


Beverley 
Ravenswood 
Norton 
Lyegrove 
Gallaheria 


139,200 42 


31,900 42 
21,800 42 
50,000 42 


120,900 42 


Battawatte 258,340 42 
Great Valley 272,100 42 


Wellington 


* Ambagas- 


dowe 
Poolbank 


40,600 42 


12,600 42 
16,900 42 


Bambaragalla 7,00) 42 


Gwernet 
Watumulle 
(Jueens wood 
Lonach 
Swinton 
Abergeldio 
Glenfern 
Carville 
Hyde 
Oonankande 
Maryland 
Kituldenia 
Old Madde- 
gama 
Syston 


Ravenscraig | 


Bopitiya 
Pingarawa 
Walton 
Koslanda 
Talgaswela 
Mowbray 
Meath 
Queenstown 
Hanagalla 
Opalgalla 
Harangalla 
Chapelton 
Nikkakotua 
Ottery 
Uvakellie 
Yahalatenne 
Dunkeld - 
Nillomally 
Pattipolla 
Bullugolla 
Bowlana 
Sylvakandy 
Baddegama 
Gallinda 
Penrhcs 
Wattagalla 
Nadoofotam 
Yelverton 
St Heliers 
Panmure 
Orion 
Hallowella 
Strathdon 
Abbotsford 
Errollwood 


34,000 42 
41,200 42 
38,300 42 
77,200 42 

161,300 42 
37,200 42 
44,700 42 
68,300 42 
93,600 42 
56,000 42 
96,000 42 

151,200 42 


97,200 42 
8,000 42 
61,500 42 
161,500 42 
42.500 42 
100,700 42 
178,700 42 
165.400 42 
62,000 42 
37,800 42 
158,000 42 
229,600 42 
172,200 42 
283,800 42 
20,300 42 
16,900 42 
221,800 42 
234,600 42 
360,800 41 
195,700 41 
114.800 41 
85,000 41 
259,400 41 
96,500 41 
416,200 41 
102,300 41 
65,100 41 
212,100 41 
227,500 41 
146,000 41 
104,300 41 
127,8u0 ‘41 
118,500 41 
75,200 41 
106,200 41 
49,700 41. 
44,000 41 
61,000 41 ° 


604 
Estate. 
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Lb, Av. 


Marl borough143,800 4f 
Hardenhuish 77,000 41 


Rondura 72,700 41 
PassaraGroup246304 41 
Elemane 154,600 41 
Stubton 47,100 41 
Massena 59,600 41 
Dickapitiya 109,000 41 
Thedden 42,100 41 
Dambagolla 23,500 41 
Elchico 49,800 41 
Old Haloya 30,600 41 
Avondale 15,400 41 
Bowhill 56,700 41 
Dangan 24,800 41 
Ballacadua 17,800 41 
Wallawe 141,300 41 
Shawlands 250,v00 41 
Deniyaya —_ 149,800 41 
Dumbugoddel68,600 41 
St. Andrews 24,600 41 
Nugagalla 103,000 41 
Doonevale 41,000 41 
Manickwatte 97,000 41 
Buttukande 8,400 41 
Harrisland 17,800 41 
Demodera- 

watte 78,600 41 
Widworthy 65,200 41 
Laxapana- 

galla 191,800 41 
Hauteville 40,900 41 
Darrawella 28,600 41 
Weygalla 84,500 41 
Hyndford 114,800 41 
Fairlawn 204,800 41 
Coventry 72,600 41 
Mawatura 32,500 41 
Ferndale 15,600 41 
Hangravoya 127,600 41 
Deemaya 92,200 41 
Mahalla 33,300 41 
Kandahena 129,50u 41 
Castlereagh 207,800 41 
Unugalla —- 188,200 40 
Bollagalla 80,400 40 
Mossville 300,500 40 


Natuwakelle 30,900 40 


Heatherton 


76,900 40 


Damblagolla 70,200 40 


Tunisgalla 
Gona 


145,200 40 
188,700 40 


Glencorse 172,900 40 
Ingeriya —_- 121,600 40 
Agratenne 105,000 40 
Theberton 49,200 40 
Suduganga — 70,700 40 
New Rasagalla40),600 40 
St. John Del 

Rey 33,700 40 
Agra Oya 64,800 40 
Tembiligalla 158,900 40 
Galaha 49,800 40 
Owilikande 112,000 40 
Ferriby 113,200 40 
Pindenioya~ 90,100 40 
Ardross 63,200 40 
Anniewatte 22,400 40 
Oolawatte 22,200 40 
Waitalawa 115,300 40 
Macaldenia 141,500 40 


Estate. Lb. Ay. 
Knuckles d 

Group 24,200 40 
Putupaula 37,800 40 
Halugalla 95,100 40 
Looloowatte 47,100 40 
Adawatte 22,100 40 


Nakiadeniya 250,700 40 
Letchmey 87,800 40 
Mousa Eliya 128,000 40 


Glen Esk 83,800 40 
Clyde 210,000 40 
Wella 89,400 40 
Unugalla 188,200 40 
Ninfield 83,100 40 
Patiagama 40,800 40 
Kumaradola 40,000 40 
Kandaloya 195,800 40 
New Peacock 43,000 40 
Andiatenne 70,000 40 
Dromoland 83,400 40 
Cotta 132,000 40 
Kehlgama —_ 87,000 40 
Pansala- 

tenne 205,800 40 
Glendon 154,400 40 
Good Hope 142,100 40 
Dammeria 288,600 40 
Arnhall 80,200 40 
Wyamita 23,300 40 
Kehelwatte 222,900 40 
Perth 18,700 40 
Medenham = 45,100 40 
Farnham 83,000 40 


Waragalande 121,700 40 
Tavalamtenna 


107,400 40 
Berry Hill 12,200 40 
King’s Grange 

159,000 40 
Warakamure 198,000 40 
Dambagolla 23,500 40 
Neuchatel 187,300 40 
Neboda 268,600 40 
Meddegodde 67,900 40 
Oodoowera 105,200 40 
Anning Kande 68,700 40 


Murray- 

thwaite 61,600 40 
Ormondale 50,100 40 
Jrex 75,500 40 


Kebbekaduwa 62,200 40 


Galenne 14,200 40 
Galata 145,000 40 
Torrington 31,400 39 
Mabopitiya 66.500 39 
Augusta 33,000 39 
Polgahakande 60,300 39 
Glenalmond 35,700 39 
Gadadessa 11,700 39 
Vendoola 14,300 39 


Sirikandura 112,500 39 


Dikmukalana 40,700 39 
Allingford 74,600 39 
Pen-y-lan 15,000 39 
Kosgalla 20,100 39 
Labugama = 46,2110 39 
Narangoda 110,200 39 
Glenalla 94,100 39 
Kiriporuwa 170,800 39 


Hatherleigh 137,900 39 
Battakelle 37,800.39 


Estate, Lb Av. 
Taprobane 54,200 39 
Gangwarily 129,100 39 
Hathmathe 57,600 39 
Paniyakande 63,700 39 


Leangapella 104,800 39 
Hagalla 100,000 39 
Katugastota 40,000 39 
Eadella 70,000 39 
Deviturai 155,800 39 
Tempo 226,900 39 
Taunton 104,100 39 
Craigingilt 80,100 39 
Nellicollay- 

watte 76,000 39 
Matale 70,900 39 


Poonagalla 164,000 39 
Freds Ruhe 68,300 39 


Kotagaloya 51,400 39 
Edward Hill 168,500 39 
Yataderia 300,000 39 
Gyantse Val- 
ley 80,900 39 
Girindi Ella 17,200 39 
Hayes 236,500 39 
Polatagama 60,100 39 
Erracht 191,800 39 
V ogan 516,400 39 
K, W. P. 186,500 39 
Dehiowita 44,800 39 
Weoya 76,600 39 
Knavesmire 310,700 39 
Igalkande 91,500 39 
Clunes 189,900 39 
Gana- 
palla 259,300 39 
Puspone 167,000 39 
Borugala 34,500 39 
Nugahena 77,200 39 
Ambragalla 443,000 39 
Rugby 37,400 39 
Rosemont 68,500 39 
Dea Ella 62,400 39 
Banbury 72,100 39 
Geragama 459,900 39 
Yahalakelle 160,000 39 
Millewa 178,300 39 
Parusella =: 127,900 39 
Carney 35,000 39 
Beausejour 75,000 39 
Hapugaha- 
lande 204,000 39 
Stonyhurst 159,000 39 
Citrus 204,000 39 
Wihara- 
gama 10,700 39 
Newmarket 22,300 39 
Kitulgalla 139,500 39 
Troup 15,900 39 
Avisawella 312,300 39 
Tismoda 239,900 39 
Agars Land 37,100 39 
Hantane 244,400 39 
Headington 21,600 39 
Orwell 107,800 39 
Siriniwasa 141,600 39 
Stranraer 29,800 39 
Goolshane 34,700 39 
Katooloya 14,000 39 
Maha Oya 16,600 39 
Mousakanda 75,600 39 
St. Helens 51,200 39 


Estate. _ Lb, Av. 
Dullawa 24,800 39 
Mary Hill 68,800 39 
Salawe 84,200 38 
Ambalawa 114,500 38 
New Anga- 

mana 156,800 38 
Kintyre 23,000 38 
Mariawatte 21,000 38 
Horagalla 24,000 38 
Raven Oya 25,000 38 
Longville 89,000 38 
Atgalla 29,100 38 
Cardawatte 23,000 38 
Lavant 94,000 38 
Dodantella 46,000 38 
Walahanduwa 69,500 38 
Karawanella 77,900 38 
Aludeniya 27,500 38 
Purana 34,200 38 
Walpita 121,000 38 
Laurawatte 151,000 38 
St, Martins 39,600 38 
Yellangowry 109,700 38 
Shrubs Hill 241,700 38 
Balantota 117,800 38 
Ingrogalla 116,600 38 
Kelani 291,400 38 
Ruanwella 205, 400 38 
The Rubber 

Plantation, 

Ltd. 28,800 38 
Pallagodde 342,800 38 
Tellisford 16,30 38 
Huluganga 18,600 38 
Atherton 82,000 38 
Ettapolla 17,800 38 

Charlie Hill 51,800 38 
Danawkande 13,200 38 
Awliscombe 15,900 38 
Kuruwita 31,800 38 
Lyndale 29,300 38 
Gamrie 19,000 38 
Talcotta 10,500 38 
Meddakande 23,000 38 
Yataderia 299,800 38 
Arslena 9,600 38 
Puspone 21,9:10 38 
Panville 10,200 38 
Moragalla 41,500 38 
Lantern Hill 151,500 38 
Yatadola 39,200 38 
Morahela 161,900 38 
Maldeniya 185,800 38 
Dalukoya 67,400 38 
Havilland 156,900 38 
Nargalla 22,900 38 
Lauderdale 9,200 88 
Alpha 63,200 38 
Hopewell 30,200 38 

Kudaganga  25,700°38 

Kahatagalla 9,000 88 

Hadley 22,200 37 

Horagoda 17,800 37 

Halbarawa 92,200 37 

Selvawatta 35,200 37 

Pinneduwa 34,000 37 

Wepalla 8,500 37 


Alpitakande 211,200 37 


Embilia Oya 71,400 37 
Marakona 14,600 87 
Goyamboda 31,200 37 
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Estate, Lb. Av. 
Trafalgar 160,300 37 
Laxapana 12,300 37 
Watawella 20,100 37 
Hatale 25,000 37 
Kalugalla 69,100 37 
Morandu- 

kande 28,900 37 
Tokatia- 

mulle 16,800 37 
Hila 248,100 37 
Kurulugalla 85,300 37 
Karagaha- 

tenne 58,800 37 


Nambapana 42,700 37 


Nahalma 182,000 37 
Wekande = 104,400 37 
Ederapolla 81,000 37 
Ankande 64,100 37 
Kannatotta 16,500 37 
Uragalla 12,600 37 
Bridstowe 79,600 37 
Glassel 13,520 37 
Hillside 39,700 37 
Munangalla 25,600 37 
Wewewatte 29,700 37 
Roopoosena 13,800 37 
Torwood 189,300 37 
Oxford 125,600 37 
Mahawale 480,000 37 
Talcotta 10,500 37 
Morton 70,500 37 
Higham 131,400 37 
Lyndhurst 86,300 37 
Hentleys 26,700 37 


Bloom Park 35,500 37 


Monrovia 98,000 37 
Elston 330,000 37 
Calitornia 7,800 37 


Poilakanda 313,000 37 
Sapu 23,700 37 
Munangalla 55,600 37 


Balado 104 900 37 
Depedene 70,200 37 
Mipitikande 35,300 37 
Aranayake 58,500 37 
Bodava 18,800 37 
Mount 

Temple —_ 293,500 37 
Dover 161,000 37 
Cooroondoo- 

watte 132,700 37 
Jak Tree 

Hill 111,900 37 
Helvetia 85,000 37 
Lorne 9,200 36 
North 

Matale 17,400 36 
Horagala- 

kande 34,200 36 
Muende- 

niya 329,400 36 
Loolecon- 

dera 22,0C0 36 
Gabbela 17,200 36 
Sunnycroft 63,000 46 
Mudamana 16,800 46 
Hapugas- 

tenne 110,500 36 
Horamulla 22,200 36 
Alver 24,200 36 


Gonnamadie 19,100 36 


Estate. Lb. Av, 
Hapugas- 
mulla 30,200 36 
Culloden 43,900 26 
Halgolle 28,000 36 
Atale 41,800 36 
Labuduwa 24,000 36 
Katukurundu- 
goda 29,000 36 
Dimbula 
Eliya 18,900 36 
Kalupahana 31,500 36 
Karawkettia 17,500 36 
Lower 
Kanake 7, 100 36 
Southond 24,600 36 
Silverton 19 800 36 
Ellawalla 39,000 36 
Kitool 8,700 36 
Semidale 228,900 36 
—Taldua 124,600 36 
Bellongalla 153,600 36 
Bogahagoda- 
watte 43,400 36 
Yatiyana 30,200 35 
Galatura 35,600 35 
Horagas- 
kelle 11,300 35 
Ingoya 26,700 35 


Moragahanga 31,000 35 
Eilandhu 18,000 35 


Rothes 11,400 35 
Primston 17,800 35 
Carolina 24,600 35 
Florida 57,400 35 
Kahabiliya- 

goda 12,400 35 
Talawitiya 9,500 35 
Zion Hill 22,100 34 
Welikanda 17,400 34 
Barrington — 12,500 34 
Roumania 43,350 34 
Wiesbaden = 13,750 34 


Kekiriskande 10,500 34 
New Pora- 


deniya 43,600 34 
Trewardena 18,200 34 
Orangefield 41,700 34 
Chesterford 37,600 34 
Sadamulla 8,800 33 
Hatdowa 38,500 33 
Forest Creek 44,000 33 
Enagalla 22,800 33 
Allakolla 11,600 33 
Morantenne 9,600 33 
Arangoda 50,300 33 
Talawa 22,40 32 
Evalgolla 18,300 32 
Lochnagar 129,400 32 
Kempitiya 36,400 32 
Mananegoda = 9,50) 32 
Roselight 12,400 31 
Lebanon 

Grup 30,40) 31 
Lyndphele — 31,500.30 
Wewelkande 51,400 30 
Boralugoda — 12,400 30 
Kabragalla 53,600 29 
Bellamulla 33,400 28 


Avington 15,000 23 
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GREEN TEA, 


Estate, Lbs Av. Estate, Lbs Av 
Ooloowatte 25,500 45 Madampe 16,300 22 
Vincit 77,800 38 

InvDIAN TEA. 

Estate. Lb. Av. Estate. Av.. Lb 
Devicolam 165,806 48 Nullatanni 115,600 41 
Chittavurrai 140,800 47. Surianalle 369,700 41 
Mt. Gordon 32,600 46 Munnar 135,800 40 
Vagavurrai 120,800 46 Karadi Sha- 
Sothuparrai 214,600 45 la 20,000 40 
Periavurrai 85,600 45 Bonami 24,800 39 
Madupatty 271,800 45 Lockhart 194,700 39 
Yellapatty 24,700 45 Askern 24,800 38 
Gundumally 31,000 45 Koliekanum 49,600 38 
Kanniamal- Mount 47,000 37 

lay 632,000 44 Stagbrook 18,200 37 


Sevenmallay 144,800 44 
Pambanar 16,000 42 
Kalaar 65,000 42 


Monkswood retains the place of honour which it secured 
in the two previous years, having earned the highest 
average of 59 cents, tor a quantity of 228,3001b. Ellawatte 
has taken second place with an average of 58 cents, for a 
quantity of 45,300 1b, This quantity consisted largely of 
dust and fannings, which fetched high prices last year. 
his estate, we find, sold 119,000 Ib in London at anaver- 
age of 9d. Court Lodge has the same average and 
place; but with over five times the quantity sold in 1906. 
Denmark Hill from the eleventh has gone up to fourth 
place with an average of 55cents and Tullybody from the 
eighth to the fifth with an average of 55 cents. Glas- 
saugh, which held the second place for two successive 
years in 1905 and 1906, retains the same place, but with 
an average of one cent more on a quantity of 212,900 Ib. 
Westward Ho from sixteenth has come up to seventh, 
‘omagong fromsecond place recedes to the twentieth ; 
St. John’s has gone down to the fifteenth and Naseby 
to the ninth; Hauteville and Galaha have earned an aver: 
age of 41and 40 cents respectively by the sale of only dust 
and fannings—the average for Galaha in London being 
74d and for Hauteville § 5-8d. The largest quantity sold by 
one estate was 672,50) lb by High Forest, with an aver- 
age of 49 cents. The other estates which sold large 
quantities were Bandara Eliya, 609,000 lb; Vogan, 516,000 
Ib; Mahawela, 480,000 lb; Geragama, 459,900 lb; St. Clair 
458,000 lb ; Roeberry, 453,600 lb; Ambraga!la, 443,000 Lh ; 
Sylvakandy, 416,:00 lb; Glasgow, 379,100 1b; and Agrah 
Ouvah, 324,900 Lb, 


Munjamallay 18,000 35 
Bon Accord 13,000 33 


HicH Grown. 
98, *99, ’00. O01. ’02. 703. 704. ‘05, 706. 707. 
Gr Gece, sie. ~eniaeiy eyleiie: 


Tommagong — — — — — 55 58 54 56 49 
Naseby 58 51 52 59 56 — 47 54 53 52 
Monkswood 52 51 55 54 54 51 50 56 58 59 
S6. John’s 55 5753 51 47 47 46 48 55 50 
Agra Ouvah 52 51 48 47 48 50 46 49 48 50 
High Forest 49 50 59 46 43 52 45 48 45 49 
Glasgow 50 5145 46 45 48 43 43 46 49 
Harrington 45 4741 — — 48 45 47 47 44 
Mocha 46 50 52 45 45 49 49 48 45 51 
» Dunbar 42 49 47 45 42°43 38 37 40 43 
Middleton 475145 44 42 51 45 49 47 48 
Queensland 43 42 42 40 44 45 42 44 43 47 
Glentilt 47 45 41 40 43 48 438 48 42 44 
Tem’stowe 38 42 40 36 40 43 36 33 37 44 
Castlereagh 40 42 39 39 39 42 37 35 38 4] 
Tonacombe 43 44 40 38 36 39 39 36 34 438 
Dunkeld 40.43 39 37 36 41 37 35 37.41 
Great Valley 34 42 36 36 34 38 36 33 38 49 
Maha Uva 42 43 38 35 36 40 39 41 42 44 
Deaculla 40 438 37 35 35 38 36 33 38 43 
Dammeria 38 42 35 35 34 35 33 32 33 49 
St. Heliers 36 39 37 34 38 41 35 381 35 4) 
Macald’nya 38 39 34 34 36 39 35 39 33 40 
Dickapitiya 37 40 35 32 34 35 32 27.33 4) 
Harrang’la 34 37 30 30 30 34 34 31 35 49 


606 
Low GRown. 

98.99.00, 01. 02. 703. '04. 705.’ 06. .’07 

CoiCh Cn (Ch eeC nC. AC am CoC C 


Weoya 30 34 30 384° 380 35. — — 32 39 
Glencorse 32 38 32 33 32 37 37 30 32 40 
Vogan 34 38, 3827 32/341 37 36 - 32 32 39 
Kelani 37 3%. dle 31°33 936; 32°>-27, 3018 
Farnham 38 37 32 30 31 34 — 37 30 40 
Knavesmire 32 38 30 30 29 35 — 33 33 39 


Polatagama 32 37 28 30 31 36 34 23 31 39 
Ganapalla 30 36 31 29 30 37 31 28 28 39 
Torwood 32 38 31 29 28 34 33 29 31 — 
Talagasw’la 35 35 3l 29 31 38 34 34 84 42 


Clunes 33 36°29 28 29 35° 29° 28 29 39 
Hatdowa 31 34 29 26 27 33 28 ¥5 23 33 
Hila 32 36) 28° 725 © 129°" '31~ 312 26"99"37 


—Local ‘‘ Times,” April 30th and May lst. 


FORMIC ACID AS A GOAGULANT FOR 
THE LATEX OF HEVEA BRASILIEN- 
SiS (PARA RUBBER.) 


By Dr. D. Spence. 

Although the number of substances which 
have been tried experimentally as coagulants 
for the latex secretion of rubber-producing 
plants is legion, comparatively few of these 
have ever been employed to any extent on an 
industrial scale, and the number of reagents 
now in actual use on rubber plantations in 
connection with the coagulation of the latex 
is limited to one or two wel!-known chemical 
products which have found favour in virtue 
of the fact that by their use Jarge quanti- 
ties of latex can be coagulated in a compara- 
tively short space of time, without diminishing 
appreciably the quality of the resulting product. 


It is unnecessary to enumerate here the 
various chemicals which are still in use for 
the coagulation of rubber latices in different 
parts of the world. Acetic acid alone or in 
combination with alcoholic creosote is now ex- 
tensively employed on various rubber estates 
in some parts of the world (in Ceylon and 
in F. M. 8. in particular). In connection 
with the latex from Hevea brasiliensis acetic 
acid has been found to exert an accelerating 
influence in the process of coagulation of the 
latex. Minute quantities of the acid are sufii- 
cient in order to produce rapid coagulation, 
and by the use of this acid in such quantities 
the value of the resulting product does. not 
appear to be appreciably diminished. 


There is, however, another acid belonging to 
the same series as acetic, and it is to this that 
I should like to draw attention in the following 
communication. This acid has grown into com- 
mercial significance within recent years on 
account of improved methods for its prepara- 
tion, and it has been shown to have, in addition 
to the general properties of the acids of its 
series, another valuable property which acetic 
acid and the others do not possess. This acid 
is formic, the lowest member of the homologous 
series, Cn H2n x 1 COOH, to which acetic acid 
belongs. Formic acid shows all the general 
reactions of the group, but, in addition, is 


, tests were carried 
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known to have very marked antiseptic pro- 
perties. Until recently this acid was com- 
paratively expensive, and its use in industrial 
processes was limited probably on this account, 
but with the discovery of simpler methods of 
preparation, the acid can now be turned out, 
I believe, in large quantities at a moderate 


cost, so that 16 is no longer to be looked upon 


as a chemical of scientific interest only. 


Formie acid is a much stronger acid than 
acetic, and belonging as it does to the same series 
as acetic, I decided that it would be of interest 
to try it as a coagulant for the latex of Hevea 
brasiliensis, and to compare its action with that 
of acetic in this connection. 


The work of Victor Henri on the coagula- 
tion of the latex of Hevea brasiliensis having 
shown that coagulation of the latex emulsion 
by acids is due to an increase in the H-ion 
coucentration in the system brought about by 
the acid, one would expect, therefore, that 
an aqueous solution of formic acid should be 
many times more active in bringing about 
coagulation of Hevea latex than a solution of 
acetic acid of the same percentage strength. 
This I have actually found it to be, so that 
weight for weight formic acid is much more 
economical than acetic for the coagulation of 
the latex from Hevea brasiliensis. Nor is the 
fact that formic acid in small quantities in raw 
rubber has actually marked antiseptic proper- 
ties of minor importance when considerin 
problems in regard to coagulation. This aci 
would appear to be well worth the attention 
of those who have so far placed their faith in 
the better known, but less active, acetic acid..... 


[We omit the technical details of the oex- 
periments, and give Dr. Spence’s conclusions:—] 


The rubber obtained by coaguiating with 
formie acid was in no way inferior in physical 
properties or in chemical composition to the pro- 
ducts obtained by using acetic acid as. coagulant. 


To test whether the formic acid used in 
coagulating the latex has antiseptic proper- 
ties in the raw rubber, several samples of 
the raw unwashed product obtained by coagu- 
lating the latex in the above-mentioned way 
were exposed to conditions under which 
decomposition or putrefaction would be liable 
to take place in absence of a _ preservative 
agent. The formic acid product was left ex- 
posed for many months, alone and in im- 
mediate contact with mouldy samples of 
a West African rubber in which consider- 
able decomposition had taken place. These 
out in the air at the 
ordinary temperature and in the incubator 
at 37° UC. After exposure under these con-; 
ditions for several months the formic acid 
rubber had become considerably drier, but 
showed not the slightest signs of tackiness, 
mould, putrefaction or the like. Formic acid 
would appear, therefore, to have the property of 
preserving moist unwashed samples of raw 
rubber from decomposition, 


In conclusion, a quantity of latex was coagu- 
lated by meaus of 10 per cent formic acid solu- 
tion in 50 per cent alcohol and an equal quantity 
of thesame latex by the necessary amount of a 10 
per cent acetic acid solution in 50 per cent 


and Magazine of the Ceylon Agricultural Society. 


alcohol containing, however, 5 percent of creo- 
sote. The amount. of acetic acid-creosote solu- 
tion required was again considerably in excess 
of the formic acid used. The rubber which 
separated was filtered off in each case, worked 
up by pressure, while one portion of each was 
washed on the rubber washer, dried and ana- 
lysed, while the other was examined in regard 
to physical and other properties. 


It was found that both the formic acid and the 
acetic acid-creosote products in the raw state 
and with about 8 per cent of moisture were quite 
alike in physical qualities, ‘‘nerve” strength, 
etc., while neither the one or the other showed 
tho slightest tendency to decomposition, tacki- 
ness, ete., when left exposed to conditions 
favouravle to such changes. 


On analysis the following 
obtained :— 


results were 
1. Product prepared 2, Product prepared 
from Hevea brasil- from Hevea latex 
iensis latex by means by means of 10 per 
of 10 percent. Formic cent. Acetic acid 
acid (yield 27.55 per with 5 per cent 


cent.) Creosute (yield 

Analyses. 27.51 per cent.) 

Caoutchouc 94.21 per cent. 92,51 per cent, 
Resins 2.47 do 2.26 do 
Nitrogen 0.657 do 0.61 do 
(as protein) 4.1L do 3.81 do 
As. 0.185 do 0.199 do 
Insoluble 3.45 do 4.68 do 


‘These figures show that as regards compo- 
sition the product prepared by means of formic 
acid is quite as good as that prepared by means 
of acetic acid and creosote. The formic acid 
product was of a perfectly clear pale-yellow 
colour in the dry state, the acetic acid-creoscte 
product being dark-brown in colour. As regards 
“¢ nerve,” or resiliency, both products were alike 
and neither showed any signs of tackiness 
on keeping. 

In conclusion, these results serve to show that 
where the latex of Hevea brasiliensis has 
to be coagulated rapidly in bull formic 
acid may be employed with advantage in 
place of acetic acid. Furthermore, it would ap- 
pear to have the following advantages over 
acetic acid :— 


(a) Much less formic acid than acetic acid is 
required ; formic acid having more than double 
the value of acetic as a coagulant, is more eco- 
nomical from a practical point. 


(b) Formic acid is of marked value as an anti- 
septic agent, preserving the raw moist samples 
of rubber prepared by means of it from putre- 
faction and decomposition. It would appear, 
indeed, that in this connection formic acid 
combines the properties of acetic acid and 
ereosute, and could be employed, therefore, 
with advantage where coagulatiion by means of 
ascetic acid and creosote is indicated. (moist 
block rubber.) 


In combination with centrifugal processes, 
formic acid gave excellent results hen the 
latex of Hevea was first just acidified with this 
acid and then centrifugalised, complete sepa- 
ration ofthe particles of rubber was brought 
about within a few minutes. In separating 
Hevea latex by means of the Michie-Golledge 
Separator, formic acid can therefore be em- 
ployed with advantage,—India-Rubber \Journal, 
April 20, 
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RUBBER RESULTS. 


It is still much too early to look for actual 
commercial results from the majority of rubber 
companies, and most of. the annual reports so 
far published for the past year deal principally 
with development work. Out. of half a dozen 
concerns only. two have started profit and loss 
accounts, but these, it is satisfactory to note, 
show tangible benefits for the shareholders, In 
an industry in which the producer has to wait 
six or seven years before his stock-in- trade is 
capable of making full remunerative return one 
has to be provided with a considerable fund of 
patience and also a good deal of faith in the 
merits of a particular proposition. Generally 
speaking, of course, the rubber industry is one 
of no small promise, and the substantial success 
of several undertakings is but an earnest of 
what will undoubtedly be accomplished, It is 
this hopeful future which renders it an interest- 
ing task to watch the career of rising companies 
aud to examine as far asmay be their special 
changes of prosperity. Speculations of this kind 
must necessarily be somewhat vague and based 
mainly on fluctuating factors ; but if this be 
clearly recognised the investor will not be misled 
by what can only be approximate expectations. 
The following table covers the proceedings of 
the half-dozen companies referred to above, 
and shows what progress has been made during 
the past year as regards capital expenditure 
and planting :— 


Capital , Area 
outlay, cultivated, Rubber Output 
1907 1906 
8 3 
CoM- ee >) 
ke ” ane — anc: . 2 > Qa. 
PANY. 1907, 1906, 1907. 1906, oe eo" 2 on 
2 68 8 og 
S Co) s oe 
eT Ey Liye 
& acres acres lb s ad Ib .'s, a 
Golden 
Hope 41,90) 39,800 €45 692 5,600 3 72-3 Not shown 
Hidd'n 
Str’ms £,5 0 2,900 4¢0 12) Not producing 
Patlng 32,600 27,0001,418 1,286 58,100 38 84 43,8005 11-16 
Rubber 
Ksts of 


Johore 33,70 14,300 1,935 250 Not producing 


Seafild. 70,100 — 1,628 — Not producing 
Tenom 
(Bor- 
neo) 24,900 18,400 600 100 Not producing 


Four of the undertakings, it will be noticed, have 
not yet reached the producing stage. The Hidden 
Streams Rubber Syndicate was formed less than 
two years ago, and hag not made as much _head- 
way in cultivation as the original programme con- 
templated. It cleared and planted about 130 acres 
in 1906 and 33) acres in 1907, leaving about 146 
acres to be felled and planted this year. Thus far 
the cost has been equal to about £12 an acre, in- 
cluding the purchase price, which seems a rea- 
sonable enough average. The Directors do not 
venture on any estimate as to when output will 
begin, but as the entire estate has to be 
planted, some little time must naturally 
elapse before the trees are sufliciently mature 
to tap. The labour supply is good, and one of 
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the Directors who visited the property in Janu- 
ary states that the fields have a promising ap- 
pearance, The Rubber Estates cf Johore has 
just begun its third year. In this case progress 
in cultivation has been more rapid than was 
looked for, and by the end of December it iv 
hoped to have 3,000 acres under cultivation. 
The Manager, however, is wisely anxious not to 
bite off more than he can chew, and as the cost 
of bringing the planted area into bearing is pro- 
ving to be rather heavier than was expected this 
also will probably restrict too vigorous an expan- 
sion. The report of the Seafiell Rubber Com- 
pany for 1907 is the first issued, but as the estates 
were, partly developed when acquired, planting 
isin a forward condition and a fair proportion of 
the trees are not far off the yielding stage. It is 
expected that by the end of the year some 2,080 
acres will be cultivated. Recent expert advices 
from the property point to a successful future, 
The Tenom (Borneo) Rubber Company has made 
swifter strides during its second than it did 
during its first year, and it hasnow over8'0 acres 
cleared and 600 planted. Further land isto be 
acquired, but the programme of the Directors is 
not ambitious, and all they aim at at present is 
to cultivate some 1,500 acres, The trees are ex- 

ected to come into more or less full bearing by 

912, and until that time the British North Bor- 
neo Company pays 4 per cent. per annum on the 
Ordinary capital. The remaining two concerns— 
the Golden Hope Rubber Estate and the Patal- 
ing Rubber Estates Syndicate—are in the yield- 
ing state, with satisfactory results to the share- 
holders. The financial showing for the past two 


years is set forth in the table below :— 
Rubber Net Divi- Carry 
sales. profit, dend. j forward. 


} any. Sen ll ueetimen! 
pag Sead “~ 4908 1907 1906. 
Cue 


a aN GSS) 
1907 1936 1907 1906 
££ ££ of® of? 
Goldon Hope 3,400 2,500 3,290 3,200 6 5 2,000'1,200 
Pataling —..11,800,13,000 7,200 8,600 35 40 9007.0 
TheGolden Hope has now practically finished 
the planting of its property, and though it is 
proposed to acquire additional land, this is 
already cultivated. More rubber trees come 
into bearing each year, but it is not till 1909 
that a really large yield is to be looked for. 
Thus the bulk of the revenue isstill derived 
from coffee, and it is the drop in income from 
this source which explains the stationary net 
profit, notwithstanding the increased sales of 
rubber. Nothing was brought into 1906 from 
1905, whereas £1,200 was brought into 1907 
from 196, and it is this which permits the 
dividend to be raised from 5 to 6 per cent. and a 
bigger balance to be carried forward. The 
capital of the Company has just been increased 
from £4€,000 to £50,100, and new shares to the 
extent of £4,000 have been offered to the 
existing proprietors. While this is the 
second dividend distributed by the Golden 
Hope, the payment made by the Pataling is the 
third, and brings up the total to 95 per cent., 
so that the shareholders have very soon got 
their money back again. The Company was 
formed as recently as 1903, and by the end of 
this year the cultivation of the property so far 
asisat present contemplated will have been 
carried out. There was a considerable increase 
in the yield of rubber last year, but a dropin 
the price reduced profits, and accounts for the 
eaallor surplus available for distribution and 
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for the reduction in the dividend. Bxperience 
in working the estate has enabled certain econo- 
mies to be effected, and the result of this will 
probably be more apparent during the current 
year. In this case also the Directors require 
further capital, and the shareholders have re- 
cently had the opportunity of taking up £2,500 
new shares ata premium of 300 percent. In 
addition to rubber undertakings pure and simple 
a good many tea companies which grow rubber 
havealso issued their reports during the last 
few weeks. These mostly belong to the Ceylon 
group, and asteady extension of rubber interests 
18 observable in the original programme of these 
plantation enterprises. At present rubber reve- 
nue is relatively small, but the time must come 
when it will closely press that now derived from 
tea, coffee and other products. —Financial Times, 
April 14. 


RUBBER GROWING IN QUEENSLAND. 


Optimistic Estimates: with WHITE Lasour. 

The cultivation of Para rubber is beginning 
to assume some promise of advancement in the 
North of Queensland. A number of settlers 
are obtaining plants from the Kamerunga State 
Nursery, near Cairns, and selecting land for 
the purpose, Places abound all along to coast, 
from Bowen northwards, where rubber planta- 
tions would grow well and be asource of much 
profit to their owners. A shipment cf plants 
has just been received from Singapore, and 
has been distributed by the Government to 
intending cultivators. ‘To utilise the northern 
lands by such industries is one of the pro- 
blems which the State has to solve. No greater 
barrier probably to the inroads of the coloured 
races from the East could be found than for 
the white population to engage in these oper- 
ations of the land, and to show that they 
can be worked with abundant profit. ‘There 
is little question that substantial and perman- 
ent profits can be made. A _ selected plot, for 
instance, of 300 acres, planted about 100 trees 
to the acre, brings in the course of a few 
years a good reliable revenue. If, at the end 
of the fifth or sixth year, each tree only pro- 
duced 1 1b, of rubber, and this sold at ‘the 
common price of 5s. per Ib. the income from 
the plantation would reach £7,500. If one-third of 
that sum had been spent in expenses, the returns 
would be large. For years too that revenue might 
be received without only special additional cost. 
The annual consumption in the United States, 
Germany and England is 49,583 tons, and the 
average price received by those countries that 
export it is £256 per ton. Queensland hopes to 
capture some of this floating cash in the world’s 
market. With its tropical lands, so adapted 
for rubber-growing, the cuitivation of it being 
so simple and comparatively inexpensive; and 
the enormous demand for the product, it seems 
incredible that so little hitherto has been done 
in the way of rubber-growing; but the start has 
now been made, and it may be hoped that 
before many years the production of rubber will 
be one of the important industries of the State. 
Samples of Queensland-grown rubber may be 
inspected at the Queensland City office, 73. 
Basinghall Street, London.—Australian paper, 
April 22nd, 


and Magazine of the Ceylon Agricultural Society. 


RUBBER CULTIVATION. 


Castittoa Rosser ty Cusa.—Cas.illoa rub- 
ber trees appear to do wellin Cuba, although 
their value does not seem to be recognised by 
many planters on whose estates the young trees 
grow wild. The chief of the Botanical Depart- 
ment at the Agricultural Experiment Station 
has recommended that Castilloa trees be grown 
as shade for tobacco plants in place of many 
worthless trees that are now used for this pur- 
pose.—-( Cuba Review ).—-Agricultural News, 
April 18. oho oe 

RupBer iN Marava.—The following appears 
in the Second Annual Report of the Kuala Selan- 
gor District P.A, for the year ending February 
29th, 1908 Cultivation.—The following is a table 
showing tho cultivated area and the acreage of 
land held by Europeans in this district. This 
includes estates which are not on the membership 
of the Association and is, therefore, a thoroughly 
comprehensive statement :— 


Para RUBBER. 
pad 5 wn val on 
Ao ub oil ilisite ioe dene 2 
® D C) o og ae a 
gS sieSiome oS lasé: §£8.08 
aap a ae Be hol > O° 
mA Poi Poo om Pio 2 a] 
8357 3,476 778 _ 60 35 12,706 
a Bia ausis one 5 
5 $s & 38 Sy jacit ae 
a me 
a ® i) Qe oy et Ere 
te 3) 26 ao 95 12 
3 ° 3 BO Pa 28 i} 
ia 2) 1) ia Oni D> Ho 
127 — 382 165 — 23,286 36,666 
* * * * 


RvuBBER IN SoutH CoorG.—Pollibetta, April 
24. The rain has set all fears of fires both 
in the Government reserve forests and in 
the rubber clearings at rest. The Cearas have 
begun to throw out shoots and will all soon 
have fine heads of leaves. Plants put out 
during the last S W Monsoon in low-lying 
swampy land, which has been subsequently well 
drained, have made surprising growth, having 
attained heights of 15ft. and over. On raised 
land the growth has not been so rapid, butis 
certainly quite satisfactory. lt is a pity that 
the superior species of Manihot mentioned by 
your Special Planting Correspondent in the 
Madras Mait of the 20th instant as having been 
discovered in Bahia, in 1901, were not known 
to planters in India before, especially as the 
tapping is said to present no difficulties as it 
does in the case of Ceara rubber (Wanihot glazi- 
ovit) but it is not too late to plant up existing 
Ceara bearings withthe better species of Mani- 
hot. Manihot dichotoma would appear to be best 
suited to the soil of theso parts, as it is said to 
thrive on heavy clay. As the Ceara is planted 
15 ft. by 15 ft. the above species, asit is a tree 
of smaller growth, could be planted 74 ft. apart 
between the rows of Ceara, and 15ft. apart in the 
rows of the latter, that is one between every two 
existing Ceara trees. These may eventually be. 
got rid of by severe tapping or be put down and 
dealt with by a rubber-extracting machine, and 
their places be supplied up with the superior 
species. The latter would be then at 74 ft. by 
74, ft. and over, which would be amply sufficient 
if the yield was anything near what it is stated 
to be in Bahia. 
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Russex in BririsHh Gurana.—On the 10th 
inst. Messrs. Smith Bros. & Oo. Georgetown, 
received by the ss ‘‘ Massaruni” from the 
North West District 5,534 lb of balata and 
539 lb. of rubber from the B, G. Rubber Corpo- 
ration, Ltd., the largest quantity yet received 
for export. 

Permission has been granted to the Barama 
Syndicate, Ltd., under the Crown Lands Or- 
dinance, to collect rubber plants on the right 
bank of the Barima River on the tracts held 
by them under licences; and a similar per- 
mission has been obtained by the B. G. Rub- 
ber Corporation, Ltd., the area including the 
right bank of the Barima, the left banks of 
the Waini, and the right and left banks of the 
Aruka River.—Demerara Chronicle, April 18. 

* * % & 


Ruseerk 1N CotomBiA,—Extensive plantations 
of Castilloa rubber are reported by the U.S. 
Consul at Cartagena to be in course of forma- 
tion in Colombia. At least 1,600,000 trees have 
been planted in different river valleys, but these 
are at present too young to have made much 
return, At present the Colombian output of 
rubber is chiefly from wild trees, and collected 
chiefly by Indians, 

Rubber planters do not seem too sanguine as 
to prospective yields, One grower reported an 
annual return of 1,121 1b. of dried rubber from 
14,155 trees, of eight years old. The trees were 
carefully tapped, and this yield would work out 
at no more than 4 oz. of rubber per tree per 
annum, Other planters, basing their expectations 
on wild rubber returns, assert that at least 1 lb. 
of rubber per tree per year should be obtained. 

The total shipments of rubber from Cartagena 
in 1906 were 351,076 lb., and 300,696 lb. in the 
first nine months of 1907.—IW, I, Agriculturat 
News, April 4. 


PERUVIAN METHODS OF RUBBER 
CULTIVATION AND TAPPING. 


An American Consular report from Iquitos, 
by Mr Chas. C Eberhardt, describes the methods 
regulating the rubber industry in Trans-Andean 
Peru. The laws of Peru governing the acquisi- 
tion and working of rubber tracts are still in- 
complete and undergoing constant amendment, 
but at present the following steps are considered 
to be necessary :— 

SELUCTLON OF A TRACT OF LAND 
is made and the location, description, etc., of 
the property advertised in the official 
organ for 30 days, that any claims against 
said property may be registered. At the ex- 
piration of this time, no countercharges having 
been made, the prefect of the department is 
petitioned, and he appoints a surveyor to lay 
out theland, furnish a plan of the entire tract, 
etc. This plan, together with the original de- 
scription of the land, petition to the prefect, 
and all papers bearing upon the subject, are 
forwarded to Lima for final action. If the 
procedure in the earlier stages has been regu- 
lar in every particular, the request is rarely 
refused, though the difficulty of communication 
between Lima and the department of Loreto 
at present requires that from six months toa 
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year usually pass before final title is received, 
and this is only inthe form of a lease for 10 
years, with the privilege of renewing at the 
expiration of that time, asthe lands are not 
sold outright. No fixed cost can be given for 
such procedure, because it differs according 
to the ditliculty of access to the tract for the 
surveyor, the bargain made by the petitioner 
with different parties employed, otc. 


The title for10 years having been secured, 
the petitioner may use the land as if it were 
his own, and _ his first movement is usually to 
place men at work locating rubber trees. One 
man will open up. what is called an ‘‘estrada” 
consisting usually of as many rubber trees as can 
be visited and worked by a rubber gatherer in 
one day,the number of trees ‘liffering as the 
district may be thickly or thinly studded with 
such trees, the rapidity with which. the rubber 
gatherer may work, etc. For instance, near 
[quitios, many ‘‘estradas” contain but 75 to 80 
trees, in the Javary river district the average is 
150, whilein the Acre districtlit issaid that some 
estradas contain as many as 400 trees. 

For locating an “estrada” aud clearing a path 
from tree to tree the workmen receive from £5 
to £7 10s. When this preparation has been 
completed all is in readiness for the work of rub- 
ber gathering which goes on during the dry sea- 
son from July to January, the trees being 
TAPPED IN A FRESH sPOU EVERY OTHER DAY 
during that time. Work cannot becarried ondur- 
ing the entire year for several reasons: (1) By 
such constant tapping the tree would be worked 
to death in a shorttime; (2) during the rainy 
season a great portion of the land is absolutely 
impassable, because of inundation; (3) the 
rain water flowing into the cups and becoming 
mixed with the liquid renders it unfit for market. 


The rubber worker in the more thickly 
settled districtsis usually a poor labourer who 
buys his supplies or provisions, cousisting 
chiefly of rice and beans, from his ‘‘padrone,” the 
owner or renter of the ‘‘estrada,” whom he must 
pay in rubber, at prices prevailing at the time 
of delivery. Charges for provisions are usually 
extremely high, and at the end of the season 
the labourer, though he may have delivered 
a large amount of rubber, is rarely out of debt 
to his ‘‘padrone.” 


In a tract recently visited by the Consul there 
were 24 ‘‘estradas” worked every alternate day 
during the season by 12 rubber gatherers. Mr 
Eberhardt accompanied one of the men in his 
work and performed all the duties of the 
position, tapping the trees, placing'the tichuelas, 
gathering the latex, and finally smoking the 
same over a half-smothered fire. 


A start was made at5a.m., and the work of 
tapping the trees and placing the cups (each 
with a capacity of half-a-pint) was performed. 

The smallest trees, about six inches in dia- 
meter (6 in, + 3 1-7th = nearly 19 inches in 
girth), carried two of these cups, and the 
largest visited in the day, about 2ft. in diame- 
ter, carried nine. The average was four or five 
cups on trees 15 to 18 inches. in diameter. 
During much of the time spent going round 
the “estrada” the Consul and his companion 
waded through the standing waterof the 
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SWAMPS 
almost to their waists, and-it was ten o'clock 
before they had visited all the 150 trees. 

When an entire round of the ‘‘estrada” had 
been made it was time to commence gathering 
the latex. The trees were again visited and the 
cups emptied into a can of about 24 gallons 
capacity, which was carried round. Many of 
the cups contained less than a tablespoonful of 
liquid; the day’s work produced abouttwo gallons, 


On returning to the hut in the afternoon this 
liquid was smoked in the usual way over a half: 
smothered fire till it formed into a hard white 
substance which later turned black of approxi- 
mately two kilos, weight (4}1b.). This is the 
rubber known locally as ‘‘jebe fino.” A 

NEW SERIES OF WOUNDS IS COMMENCED EVERY 

MONTH 
at a point as high as the workman can 
conveniently reach, each subsequent wound 
being made a little below and in the same vein, 
till the bottom of the tree is reached at the end 
of the month. When a tree has been over- 
worked and the milk does not flow freely, a 
scaffolding is constructed about the tree, which 
the worker mounts and inflicts the wounds 
farther up along the trunk. This practice, how- 
ever, is very injurious to the tree, if not abso- 
lutely fatal in the end, and was forbidden on the 
tracts visited by the Consul. 

The foregoing are the methods ordinarily em- 
ployed in working the ‘‘jebe fino,” best grade 
of rubber, and ‘‘jebe debil,” second grade. 


To collect ‘tcaucho,” Mr Eberhardt says the 
tree itselfis cut down, so that regions where 
it could once be collected in abundance are now 
entirely denuded of such trees except for the 
young ones growing up. Heisof the opinion 
that natural recuperation cannot keep pace 
with the present rate of destruction. With re- 
gard to trees producing ‘‘jebe fino” and *‘jebe 
debil,” he says that in spite of the assertions 
freely made by rubber gatherers that there is no 
cause for alarm at the increasing number of 
trees dying in proportion to the number of new 
ones springing up, and the further admitted fact 
that many of the trees which have been worked 
for twenty and thirty years are’ still productive, 
there is no denying the fact that, in Peru at 
least, the number of rubber-producing trees is 
steadily growing less. Systematic planting and 
cultivation would be of inestimable benefit to 
the country and the individual.—India Rubber 
Journal, May 4. 


FIVE SEEDED HEVEA FRUIT. 


Mr. Lowther Kemp sends two samples of five- 
seeded fruit of Heyea brazi nsis from the Sioni 
Rubber estate forwarded by Mr. EH A B Brown, 
the manager, Normally as is well-known. the 
have  three-seeded capsules, 
whence at one time they were known as Tricocei, 
but occasionally we get abnormalities of this 
kind, We have met with fruit of Hevea with 
two, four and. five seeds. Some treesare very 
irregular in this mwatter, and one tree inthe 
Singapore Botanic Gardens produced quite a 
large proportion. of four. and five. seeded 
capsules on several occasions.—H. N. R.= 
Strats Agricultural Bulletin for May, 


and Magazme of the Ceylon Agricultural Society, 


RUBBER IN SOUTH COORG. 


RULES FOR GRANTING ABANDONED COFFEE LANDS: 
FROM DECEMBER NEXT. 


Pollibetta, May 25.—The Cearas are making 
good growth after the early rains. fHloling for 
planting out Para with the setting in of the 
monsoon has been commenced. Some early 
planting out of Ceara has been attended with 
success. 

The following is the revised draft of Rules un- 
der which abandoned coffee lands will be granted 
for rubber cultivation up to the Ist December, 
1908. The draft will be taken into consideration 
after the 25th May, 1908 :— 

(@) Land shall be bought at an 


UPSET PRICE OF R2-3-0 AN ACRE. 

(11) Land shall be free of assessment for eight years. 
Thereafter the rate of assessment shall be R2 an acre, 
and this rate shall be subject to revision at the end of 30 
years. 


1,000-ACRE OPTIONS. 


(1) A grantee may be given the option of taking up 
more land adjoining his original grant up toa total limit 
of 1,000. acres, provided that the total area taken up is in 
a compact block. This option need not be exercised for the 
whole area at once, but not less than 1(0 acres shail be 
applied for at a time, and the option shall lapse over any 
portion of the area not taken up within the number of 
years represented by the number of hundred acres in the 
whole area claimed. 


(Iv) Ifthe land applied for adjoins a perennial stream, 
river or public road, and it is not considered necessary 
to reserve the whole land, a 


BELT SHALL BE RESERVED ON EITHER SIDE 


of the stream, river or road of such a width not ex- 
eeeding 50 yards as may be considered necessary in each 
case. 

(vy) To allow proper facilities for clearing the land with- 
out depriving the Government of the value of the timber 
in it, the applicant shall, aftera land is made over to him 
for rubber cultivation, giva notice to the Forest Depart- 
ment in the month of September of each year of the ex- 
tent and situation of the area that he intends to clear 
and plant in the succeeding year. The Forest Department 
will arrange to cut and remove within six months of the re- 
ceipt of the uotice all timber on the area likely to 
be cleared by him. Eachsucceeding year a similar notice 
shall be given of the area intended to be operated on in the 
year following to enable the 


FOREST DEPARTMENT TO REMOVE TIMBER ON 
SUCH ARFA, 


(v1) The Forest Department will not enforce its claims 
to any timber (other than sandal) remaining uncut after 
the expiry of the pariod of six months from the receipt of 
notice in each year, on tha area in regard to which notice 
has been given by the applicant. The applicant will be 
free to cutsuch trees (other than sandal) andgto appro- 
priate or sell the timber. 


(vit) In the case of the first grant, ifthe grantee wishes to 
begin planting at once and considers that it will hamper his 
operations to wait for six months until the Forest 
Department have removed the, reserved trees, it 
shallbe opento him to request that Department to 


MARK WITHIN TWO MONTHS THE TREES 


they wish reserved on an area not exceeding 10 acres, 
and to cut them himself,) leaving the Forest Department 
to remove them subsequently, provided that this period of 
two months is between the 1st December and the 1st May. 

(VII) After the upset price of R2-3-0 an acre shall have 
been recovered a title deedin the form annexed to these 
rules will be issued. This title deed willalso cover those 
parts of the land which may be taken up subsequently in 
exercise of the option referred to in rule (iii) provided the 
conditions specified in the schedule to the title deed so far 
as the same respectively relate to or affect such subse- 
quent grants are satisfied, Untilreceipt of the title deed 
no grantee wili have the power of alienating any portion 
of the land granted. Alienations made in contravention 
of these rules will render the grant liable to be withdrawn, 

These. Rules appaar to conform tothe Rules 
of the Mysore Government for the grant of 
lands for rubber cultivation in that State in so 


far as they insist ona belt of forest being left 
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uncleared on both sides of streams and rivers. 
In the case of abandoned coffee Jands these 
plots will probably be overrun with Lantana, 
of which the Government are making efforts 
to rid the Province. 

; AGAVE. 

Lands other than abandoned coffee lands will 
be granted for agave cultivation under Rules 
similar to those governing the grant of aban- 
doned coffee lands for the cultivation of rubber, 
except that the only condition that will be in- 
sisted on in the selection of land is that it 
should not be one which, for the protection of 
springs or for the preservation of the hill sides 
or other well marked natural features, or on 
account of its containing valuable timber or 
being evergreen forest, itis considered necessary 
to reserve to Government. To enable this con- 
dition to be enforced, all applications for land 
should be referred to the Deputy Conservator 
of Forests for investigation and opinion before 
grants are made. In these cases also belts will 
be reserved on the sides of streams, rivers and 
public roads.—M@, Mail, May 29, 
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SISAL HEMP 


Is receiving increasing attention among plan- 
ters in India. The ‘‘ Muir” Company reports 
alone, are sufficient evidence of this; three of 
the four-Companies are putting in the foliowing 
acreages in the product this year :— 


Kanan Devan Hills Produce Co. ... 50 acres. 
Amalgamated Tea HstatesCo. ... 100 ,, 
Consolidated Tea and Lands Co. ... 250 ,, 

In this connection ‘‘One Interested” writes 


tothe Englishman on May 17th, asking for an 
explenation of the extraordinary and unprece- 
dented fallin home prices, said to have over 
taken the market for Sisal hemp. This fibre for 
some time past has fetched on the London mar- 
ket about £28 a ton and over. From past ex- 
perience £28 may fairly be regarded as some- 
where near the average price of the commodity. 
Without, it would seem, any gradual shrinkage 
in value, the market in London, for some un- 
accountable reason, is stated to have suddenly 
dropped from £28 to £8 11-6 a ton—whilea Syl- 
het concern, it is said, failed in obtaining an 
advance beyond a fraction over £7 a ton. Else- 
where than in Yucatan and Florida, the cultiva- 
tion of Sisal is a comparatively new industry. 
Its expansion, being largely if not entirely 
governed by climatic influences combined with 
proximity to the sea, is necessarily confined to 
well-ascertained areas; and asit takes from four 
to five years beforethe plant comes into full 
bearing, sudden and violent fluctuations, such 
for example asthe London market is now ex- 
periencing, seem almost beyond the bounds of 
possibility. 


~ MOLASSES 


A by-product in sugar-making which planters 
in Java looked upon as being almost worthless, 
and which they often pitched into the nearest 
river to get rid of it, has suddenly been found 
to possess market value, It is now bought up 
eagerly in Java and exported to Calcutta, where 
the article meets with a ready sale at a large 
profit,—Straits Times, May 15. 
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COTTON-GROWING IN THE DUTCH 
COLGNIES. 


Amsterdam, May 13.—With regard to the 
cultivation of cotton in Dutch Colonies, favour- 
able reports are to hand from the West Indies. 
Recently, too, this cultivation was also intro- 
duced in Java, The Government is doing all 
it possibly can do to promote the growing of 
cotton in the district of Samarang, and thus 
to benefit the native population. In the dis- 
trict of Kediri the first steps in this direction 
have been taken, and in Djambi the cultivation 
is in full progress.—L. & C. Express. 


STRAITS RUBBER NOTES. 


Including the trees at the old experimental 
nursery on the hill there are 43 Para trees in the 
garden; of these seventeen are over three feet 
in girth, nineteen over and seven under two 
feet. I had expected there were more. In the 
absence of Mohamed Haniffit was necessary to 
train a man to tap and 21 trees were tapped and 
35 lb. of rubber obtained. Now thata man can 
tap without injury, this work will proceed 
better although the drying process is difficult 
and long, through smoking being necessary 
owing to the damp situation of the garden. 
The old Para tree supped two pounds of dry 
rubber making the grand total from this tree 
37 lb. 134 0z. All the rubber is not yet dry 
enough for sale.— Mr Ridley’s Report on 1907. 


NEW RUBSER-CONTAINING PLANTS. 


Rubber (including gutta-percha) is known to 
occur inabout a dozen families of plants, of 
which the more important are the Huphorbiaceae, 
Urticaceae (Moraceae), Apocynaceae, Asclepia- 
daceae and Sipotaceae, whilst the Loranthaceae 
and Compositae will probably also become of 
considerable importance in the near future (see 
Tropenpflanzer, 1905, p, 633; and Kew Buill., 
1906, p. 218; 1907, p. 285). In the remaining 
five families the occurrence of rubber is at 
present a matter of theoretical interest only, as 
it has not yet been shown that its extraction 
would be remunerative ; they are the 7'rochoden- 
draceae (Eucommia), Tiliaceae (Plagiopteron), 
Celastraceue, Hippocrateaceae and Lobeliaceae 
(Siphocampylus), whilst a sixth, Convolvulaceae, 
is given by Czapek as also containing rubber 
(Biochemie, vol. ii, p. 709). 

The presence of rubber in three African 
species of Gymnosporia (Celastracene) is record- 
ed in the Notizblatt des Konigal. botanischen 
Gartens und Museums zu Berlin, No. 42 (Ba. 
V.), ot March 11th, 1908, by Dr. Th. Loesener, 
who prefaces his account by asummary of our 
knowledge of the occurrence of rubber in the 
family. 

Radlkefer, who was the first to detect rubber 
in the Celastraceae, found it in the Mexican 
genus Wimmeria (Bot. Gaz. vol. xviii., 1893, p. 
199). The leaf anatomy of the Celastraceae 
was afterwards investigated with special re- 
ference to the occurrence of rubber by Motz, 
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who jrecorded its presence in, special latici- 
ferous cells of the leaves in eight species of 
Wimmeriaand in the South African Mystrozylon 
cucleaeforme, whilst in no fewer than thirteen 
genera, rubber was present in the form of small 
massesin the cells of the parenchyma(Beih. Bot. 
Centralbl. vol. xv., p39), in some of these genera, 
however, the rubber may have been present in 
laticiferous cells in the stem and root, although 
not occurring in special cells in the leaves; this 
was found to be the casein Huonymus, for ex- 
ample, by Col (Comptes Rendus, vol. cxxxii., 
1901, p. 1,354). 


It is obvious that the extraction of rubber 
could not be profitably undertaken, where it is 
present merely in the cells of the parenchyma. 
In the three species of Gymnosporia investigated 
by Loesener, however, the rubber is present in 
special laticiferous cells, which occur in the 
bark, the leaves and the inflorescence; but it is 
still unknown whether the rubber is of suffi- 
ciently good quality and preseat in. sutticient 
amount to make its extraction profitable. Fur- 
ther information is also required as to the geo- 
graphical distribution of the three species and 
their mode of occurrence, before an opinion can 
be formed as to the value of Loesener’s dis- 
covery. The presence of the rubber may be 
detected by carefully breaking in two a leaf or a 
piece of bark, when the portions remain con- 
nected by fine elastic threads which stretch from 
one broken surface to the other and which can 
be drawn out for a fair distance before breaking, 
when they rebound and curl up. 


The three species, which are closely allied to 
one another, are all spineless and are natives of 
inter-tropical Hast Africa. Two of them, G. ama- 
niensis, Loes., and ('. Bukobina, Loes,, are new 
species, of which the descriptions will appear in 
the forthcoming part of Engler’s Botanische 
Jahrbucher, vol, XL, now in the press: and the 
third, which was described by Loesener in 1893 
as a new species, G. /epidota, Loes. (Engl. Bot. 
Jahrb, vol, xvii., p. 549), is now regarded by 
him as a variety of the common and polymor- 
phic G. acuminata, Saysz., a native of S, Africa. 


G. amaniensis was collected by Warnecke in 
the neighbourhood of Amani, Kast Usambara, 
at an altitude of about 2,700 feet, and is de- 
scribed as a relatively slender tree, attaining a 
height of 100 feet. G. bukobina, on the other 
hand, appears to be a climber ; it was discovered 
in 1903 by P. Conrads not far from Bukoba, to 
the West of Vtctoria Nyanza, at about 4,000 
feet. G. lepidota seems to be more widely 
distributed than the other two even if we 
regard it as distinct from G. acuminata, having 
been recorded from Mts. Ruwenzori, Kiliman- 
jaro and Mawensi, and from the Uluguru 
Mountains in Ukami, at altitudes varying from 
7,000 to 11,000 feet above sea level. Accord- 
ing to Loesener it is a tree about 33 feet high, 
but Dawe, who collected it on Ruwenzori at 
about 11,000 feet describes it as a shrub 10 
feet high, and no doubt the height varies ac- 
cording to the altitude and exposure. Inthe 
Uluguru Mountains the tree is called ““Mbamala” 
by the natives, according to Goetze. 

T, A, 8, 


—Kew Bulletin, No.4 of 1908. 
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PINE-APPLE CANNING 


Is a great business at Singapore—and also in 
the far West of Hawaii islands, Weread that 
there isa boom on in the latter just now :— 
“The canning men pay one cent (of adollar) a 
lb, for pines, Plant 10,000 to the acre—too close, 
I think—average pine 4 1b., equals 400 dollars 
(£80) per acre, less cultivation and cartage. Not 
so bad!” —But thore is the great American market 
for fruit close by. Still, something should be 
done in the lowcountry of Ceylon in ‘canning ” 
for the Kuropean market, seeing what is done 
in the Straits, 


COFFEE-GROWING BONUS FOR THE 
NEW HEBRIDES. 


The Collector of Customs (Mr. Clayton T 
Mason) has received the following notification 
from the Comptroller-General, Melbourne :— 
‘A Government bonus is paid on coffee grown 
by British labour in the New Hebrides and 
imported into the Commonwealth. ‘ihe pay- 
ment of this bonus is in the hands of the 
Department of External Affairs. In connection 
with this bonus importers of the coffee are 
required to produce a certificate, from this 
department at the port of entry, to tho effect 
that a given quantity of coffee was landed 
from a _ certain vessel which arrived from 
the New Hebrides,”—Westralian paper, May 19. 


SINGAPORE ECONCHIC GARDENS. 


Mr Ridley’s Report under this head for last 
year, includes the following :— 


The garden was kept up ina very good con- 
dition as well as could be expected, considering 
for the greater part of the year, the Huropean 
staff was reduced to the Assistant only. The 
export of plants and seeds of economic interest 
wasgreater than usual, not only in Para Rubber, 
but in other products, a matter of satisfaction 
as it shows that the agriculture of the tropical 
English colonies is not being confined to Rubber 
only. ‘Chere was a demand for seeds of the Vil 
Palm (Hlaecisquineensis) due to an article in the 
* Agricultural Bulietin” of this year pointing 
out the value of this plant in cultivation. Fibre 
plants were also in great request and though 
the cultivation of these has been slowly making 
its way in the Peninsula, still there are signs of 
its really playing an important part in the local 
cultivation in the near future. 

CATCH CROPS FOR RUBBER 
as represented by. Groundnut, Citronell® 
and Lemon-grass, were in demand. Campho! 
seedlings were taken for trial in several of the 
estates in the Federated Malay States. Fruit 
trees were requiredalso largely for the Feder- 
ated Malay States, where the supply of fruit is 
by no means what could be desired. The Para 


Kubber seed crop was the biggest on record, viz., ° 


410,600 of which 405,600 seeds and 13,100 seed- 
lings were disposed of. The Gutta Percha fruited 
well and 1,88) seeds were sentto Mauritius, but 
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travelled very badly. Of Willoughbeia firma, 18 
seedlings were sold. Besides these 100,000 
Rubber seeds were purchased, packed and sent 
to British New Guinea. Fibre plants were sold 
as follows :—Ramie 8,170, Sanseviera 10,000, 
Manila Hemp 130, Mauritius Hemp 150 and of 
fruit trees various kinds 1,700 plants and 12,000 
seeds. A big sending of Coconuts to Lagos was 
3,000 nuts in crates, and requiring 30 carts to 
convey them to the docks. Of Tapioca 300 plants, 
Coftee 125, Citronella 1693, Lemon-grass 250, 
Camphor 759, Cocoa i60, Nutmeg 172, Oil Palm 
3,080 seeds, Ground-nuts 50° lb. seeds, 
The greater part of these seeds and plants 
were supplied to the Federated Malay States 
and Johore, chiefly to Selangor and Perak. Of 
other Colonies, Lagos, British New Guinea, 
Southern Nigeria, and the Caroline Islands were 
the chief recipients. ‘The total export of plants 
and seeds this year was :— 


Hconomic Plants so 18,085 , 
Ornamental Plants 6,744=24,829 
Econoinic Plant Seeds 29,810 


Ornamental Plant Seeds (sold and exchanged) 

8 packets. When the Gutta Percha trees were 
fruiting, the fruit bats attacked the fruit in 
such numbers that it was with difficulty thatany 
ofthe crop was saved at all. The lower part of 
the best tree was covered with cloth and nets, 
lights were putin the tree and a Tamil Bat- 
catcher employed. 
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RUBBER-PLANTING IN S. COORG. 


South Coorg, May 28.—With regard to rubber, 
holing for planting out Para has been com- 
menced, and Ceara soedlings are being raised 
to supply vacancies in existing Ceara clearings, 
and for planting extensions, Both the above 
will be planted out as soon after the setting 
in of the S.-W. monsoon as circumstances will 
permit. Unfortunately, at present labour is 
not at all equal to requirements. One reason 
for this is that coolies were paid off late in 
the season, and many who went back to their 
villages have not returned, Coast contractors 
have to bo largely employed to make up for the 
deficiency in estate hands, but even they are 
slow in coming in, ihe Ceara clearings have 
come on most encouragingly. Wild pigs have 
proved destructive in uprooting plants, but the 
proportion so destroyed is not large, and 
beyond this there are not many vacancies to sup- 
ply. The Para plants from seed put down last 
September and October have grown very well 
in the nurseries, having attained a height of 2 
feet 12 many cases. If this growth is maintained 
in the field, it will be most satisfactory. 
Madras Times, June 1. 


YOUNG BEES AND THEIR LARVAE 


(Of a certain wild species) are regarded as a de« 
licacy in food in some parts of Japan. The bees 
live in earth holes and are caught by being 
smoked into stupefaction by burning gun. 
powder at the entrance, The dish is prepared 
with sugar and ‘‘Shozu” sauce, and is sold in tin 
cans, One kilo (21-5 lb,) costs 25 yen or 10s, 
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COTTON GROWING IN CENTRAL ASIA. 


Relief Work on 5,800,0C90 Acres for Russian 
Unemployed. 


Our St. Petersburg correspondent writes :— 
By reason of its anxiety to improve the econo- 
mic situation, and to give the unemployec 
something to do, the Russian Ministry of Fi- 
nance is said to be in a complaisant humour 
at the present moment with regard to the 
granting of concessions ; and it is now consider- 
ing, among other things, the proposition of a 
group of capitalists, with a well-known financier 
at their head, who have applied to the Govern- 
ment fora grant of about 2,000,000 dessiatin 
(one dessiatin equals 2°70 acres) in the Hungry 
Stepne, Central Asia, in order that they may 
try cotton cultivation there on a large scale. 
The concessionaires demand nothing more from 
the Government than the land, which they 
desire should be granted on condition that they 
irrigate it. Ifthey succeed in growing cotton 
there—where cotton was undoubtedly grown to 
a great extent in ancient times, for traces of the 
old irrigation canals still remain—it is calcu- 
lated that Russia can supply herself with all the 
cotton she wants, and need not, therefore, spend 
75 million roubles abroad every year in buying 
it. Itis calculated that the irrigation works 
will cost 50 roubles per dessiatin, that is 50 
iwnillion roubles for one million dessiatin. While 
admitting the necessity for carrying out cotton 
cultivating experiments in Central Asia, the 
Russ objacts to such huge areas of land as two 
million dessiatin being handed over to any 
company. The experiment would, it thinks, end 
jn corruption and swindling,—Heonomist, May 9. 


— 


PUMRELO. 


May 26th. 
Dear Str, —Une hesitates to enter the lists 
against so well-recognised an authority as Mr 
Donaid Ferguson, but in a matter about which 
there is still some doubt one might be per- 
mitted to make a suggestion. 


Given two names, French and English— 
Pamplemousse and Pumelo—I do not quite see 
why there need be any connection between 
the two, or why we should try to evolve the 
latter from the former; though it may be true 
that we have some extraordinary English cor- 
ruptions of foreign names, witness Jerusalem 
artichoke, where Jerusalem is merely a cor- 
ruption of the Italian Girasole. Whatever 
may be the derivation of pamplemousse, may 
we not assign to the word pumelo its simplest 
and, to my mind, most reasonable derivation, 
viz,, from pomum. (fruit) and me’o (melon)= 
pomum-melo, melon fruit, an sppropriate 
enough name for 4 large succulent fruit not 
unlike a melon in appearance (cf, tree melon, 
another name for the papaw, and pomegra- 
pate=seedy fruit.)—Yours truly, ae 
C 


PS. have, since writing the above, dis. 
govered that I have gocd avithority for the 
pbgve derivation,—C,D, 
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INDIAN TEA ASSOCIATION. 
Royal Exchange Building, Calcutta, 19th May. 

[We extract from the proceedings of a meet- 
ing of theI TA general committee held on the 
above date :—] 

CORRESPONDENCE WITH THE INDIAN TEA AS- 
SOCIATION, (LoNDON),—A letter of lst May from 
the Secretary, Indian Tea Association, London, 
which had been circulated, was now brought up 
for final consideration and disposal. 


Exports of Tea from Northern India to Ceylon. 


Sir James Buckingham referred to a matter 
that has been before the General Committee in 
connection with the exports of tea from Nor- 
thern India to Ceylon; these have recently in- 
creased vory considerably and in 1907 amounted 
to over six million lb., and the Committee have 
been endeavouring to ascertain how these are 
treated on re-exportation from Ceylou—whether 
as Indian or Ceylon exports. With this in view 
they asked the Collector of Customs, Colombo, 
whether he could supply them with monthly 
statements showing the quantities of Indian 
tea transhipped at that port, as it is 
thought that a very small proportion of these 
teas are consumed in Ceylon. The Committee 
were informed by the Collector that a monthly 

RETURN WOULD NOT GIVE THE WEIGHT OF 

THE TEAS 
transhipped, as this weight was not recorded 
in Colombo, and that merely a note of the 
number of packages was kept; but they asked 
him in reply to favour them with these monthly 
statements as they thought that even the 
number of packages alone would give an indi- 
cation of the quantity transhipped; and in 
his letter of Ist May Sir James Buckingham 
suggested that the same estimated average 
might be taken for these teas as that taken 
by the London Tea Brokers’ Association for 
London—106 lb. for chests and 60 lb. for 
half-chests. The Collector of Customs has, 
however, now replied that although a 
statement might be furnished as regards teas 
deposited for transhipment in Customs premises 
particulars could not be given for teas tranship- 
ped direct from vessel to vessel, as some firms 
manifest all cargo as ‘merchandise’ or ‘packages’ 
and tranship them as such in their applications, — 

Although the Committee anticipated that, as 
a result of the new direct services that have 
been arranged between Calcutta and Vladivos- 
tock the quantities of tea requiring to be tran- 
shipped at Colombo will probably not be ver: 
great in the future, it was agreed that it woul 
be useful to have a monthly statement of these 
if possible, and after discussion they decided to 


COMMUNICATE WITH THE CEYLON OHAMBER OF 
COMMERCE 

and ask them whether they could give 

any assistance in the matter. It was also ar= 

ranged to apply to the Collector of Oustoms, 

Calcutta, to see if he could supply the Assovia« 

tion with the information required. 


AssAM LABOUR, 


,. Mention was made in the proceeditigs of 10th 


March last of the appointment of a Sub-Coni- 
tdittee to consider the question of a Central Re« 
éruiting Agency; and thie réport of the Sub-Com- 
laittee was now submitted, This recommended 
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that in the first place steps should be taken to 
ascertain whether the scheme for a Central Re- 
cruiting Agency, to embrace both sardari and 
arkutt. recruiting, would ba likely to be accop- 
ted by Proprietors, and a Memo. was given 1n- 
dicating broadly the lines upon which such an 
Bey might work. The terms of the Memo., 
which was to be submitted to members of the 
Association, were agreed on; it was arranged 
that the Secretary of the London Association 
should be asked to ascertain the views of home 
Proprietors and to cable as soon as possiblo, 
-whether the scheme would be likely to receive 
such support as would warrant further steps 
being taken in connection with it. 


THE RUBBER INDUSTRY IN JAMAICA, 


Systematic rubber planting in Jamaica as an 
industry has only of late years begun on estates, 
but up till now there has been no systsmatic 
tapping of trees and keeping of statistics of 
yield, on which to base commercial calculations 
of the protitableness or otherwise of the busi- 
ness. Krom the standpoint of a profitable in- 
dustry there is a great hope in rubber, especial- 
ly as, although the trees require good soil, they 
can be grown to advantage in many places, dry 
or wet, upland or lowland, or in patches, This 
business would not only be of value in creating 
a Lew profitable industry, but would inciden- 
tally assist in reforesting the more select lands. 
Intelligent advice has been at our disposal, as 
to varieties to plant. Mr Robert Thompson says 
Manicoba rubber for certain dry parts; Virgen 
rubber for certain select parts of the mountains; 
Castilloa and Para for moist lowlands, up to 
1,800 feet, the latter may also grow up to 2,000 
feet, but would require test.—Journat o, the 
Jamaica Agricultural Society, for April. 


RICE EXHIBITIONS IN SIAM, 


——s 


The Royal Agricultural Department of Siam 
has made a new departure by instituting 
provincial rice exhibitions, at which both 
native ard foreign varieties are exhibited 
and distributed for 

EXPERIMENTAL CULTIVATION. 

Great interest has been taken in the first ex- 
hibitions, to which 450 cultivators sent speci- 
mens of their produce, aud it was announced by 
the Minister of the Interior that in future 
similar exhibitions would be held in all the 
principal provinces, while a large central one 
would be organised in the capital at which 
every facility would be given to manufacturers 
ofagricultural and other machinery which may 
be in any way connected with or useful to rice- 
growing.—Hangoon Gazette, May 18, 


INDIAN DUST AND HANKOW 
BRICK TEA. 


The large and increasing cotisignmertits of 
Indian tea dust sent to Hankow are, we now 
know, for the manufacture of ‘‘bricks,” partly 
for consumption in the districts to the north of 
that city, though the greater portion finds ita way 
to Rhima, whence caravans convey it across the 


dyal (or moadow) in Eastern Tibet to Lhassa 
and other towns, Now Khima is no great dis- 
tance on the old route to China from Assam, it 
stcikes therefore that we could lay down ‘ bricks’ 
made on the Upper Assam gardens cheaper 
than they can be sent by the long round-about 
Hankow route The road to Rhima from all 
accounts can at no great cost be fitted for either 
rail, tram or motor carriage, so say travellers, 
then there should be no great difliculty in veri- 
fying this statement; should it really turn out 
feasible we should have a prolitable enough 
market almost at our door, If the scheme suc- 
ceeds, it would be better perhaps to have a 
central brick-making factory which could take 
the dust off the planters’ hands, as there is 
quite enough work in the tea houses of existing 
factories without bothering individual planters 
with anything additional. An outlet tor Lower 
Assam bricks might be found, vx Dewangiri, 
as the people to the North of that place not long 
since expressed a desire for trading with us.— 
Indian Planters’ Gazette, May 23, 


TEA EN RUSSIA. 
AMERICAN CONSULAR Reporr, 

Consul William W _Masterson, of Batum, 
transmitting the following information, reports 
that the Russians are believed to be the greatest 
consumers of tea of any people in Kurope :— 


About one-half the tea imported into this dis- 
trict is received by sea at the ports of Batum 
and Novorossisk, and is entered through the 
customhouses of Tiflis, Baku, Askhabad, Bok- 
hara, Samarkand, Kokand, etc., but a great 
portion of the tea reported from the custom- 
houses at Askhabad, Bokhara and Samarkand 
is imported direct from China by caravan and 
by the Siberian Railroad, and it is impossible 
to tell just how much comes by sea and how 
much overland. 

Of the 37,759 tons of tea imported into the 
district during the past seven years, over 32,000 
tons were green tea, the most of which jis re- 
ported in the three Central Asian custom-houses 
of Askhabad, Bokhara and Samarkand. The 
brick tea received at Novorossisk and Batum 
2,226 tons and 6,403 tons, respectively, during 
the past seven years) is of poor and cheap 

uality, and is imported in this form, 

The tea that comes into this district by sea is 
brought by the steamers of the Russian Volun- 
teer Fleet, a line that runs from Vladivostock to 
Odessa, via the Suez Canal, and the item of tea 
is at present the most valuable part of the car- 
goes of the ships coming west. lt is estimated 
that about 75 per cent of the tea imported into 
this district comes direct from China, and prac- 
tically the remainder from India, 

The consumption of tea is not confined to an 
particular class, but from the prince to the 
peasant all the people are tea drinkers, and the 
use of coffee and cocoa is not in any manner go 
universal, being, in fact, almost unknown out. 
side the cities and larger towns, 

Owing to the almost semi-tropical climate that 
prevails in this part of the Black Sea region, 
frequent attempts have been made to cultivate 
tea in paying quantities, and the Russian goy- 
prnmeny at its experimental station located 


. 
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here, under the title of the Imperial Domains 
Estate, has for several years past cultivated 
tea in considerale quantities, the growth and 
preparation of the tea being under the supervi- 
sion of Chinese brought here for that purpose. 


A large firm of Moscow merchants also have 
a tea plantation located here, that for several 
years did a considerable business in raising and 
selling tea; but during the past year, owing to 
financial difficulties and the unsettled condi- 
tion of the country, this plantation has not 
been worked to any extent. In addition to these 
two estates a number of owners of lands along 
the Black Sea coast, immediately to the east 
of Batum. are raising tea in small quantities, 
which is sold in the local market at a reason- 
able figure, and the prediction is frequently ex- 
pressed that when conditions permit and the 
small land-owners become educated in the pro- 
per method of its raising and curing, a consider- 
able portion of the tea consumed locally will be 
of home production. 


A trial shipment of 40 chests, containing 
some 2,000 pounds of Batum tea, was sent to 
the United States some little time ago, but 
no further shipments have been made.—Spice 
Mill for April. 


THE CASHEW TREE, 


In the Kerala Sanchari, a Malayalm paper 
published in Calicut, there recently appeared 
an interesting article showing that a stimulus 
has been given to the cultivation of the cashew- 
nut tree in the South Canara District and to the 
demand tor the nuts, oil and other products of 
the tree. Itis said that this season alone mer- 
chants in Mangalore have purchased and stored 
up for export about 50,000 moodas of the un- 
shelled nut—the current price of the nut being 
quoted at R2-2-0a mooda of 42 seers. The pro- 
duct is shipped to Bombay, but it is also dis- 
posed of locally to some extent. An oil is 
expressed from the coriaceous covering, consist- 
ing of two layers, in which the kernel is enclosed. 
The price ot the oil in Mangalore is said to be 
10 annas a kutti, 7.¢e., about four quart bottles. 
In addition to the nuts and the oil, some export 
business is said to be carried on in confectionary 
prepared from the kernel of the nuts, In the 
country between Mangalore and Nileshwar, 
ground which is considered unfit for other crops 
1s now being planted with cashew. 


I hear that during the past two or three 
years an impetus has been also given to the 
export of cashew nuts from the port of Cochin, 
the produce being drawn from neighbouring 
portions of British Malabar and the States of 
Cochin and Travancore, ‘The Cochin shipments 
are understood to go mostly to Europe direct. 
All these details indicate a growing foreign 
demand for products whose economic value has 
hitherto been very indifferently appreciated on 
the West Coast. ° 


Along the strip of coast country from the 
northern limit of South Canara right down 
to the southernmost extremity of Travancore, 
the cashew tree is one of the most familiar 
features of the sub-arborescent vegetation, In 
portions of the Ponani Taluq of Malabar, and 
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in several localities in South Canara, Cochin and 
Travancore, extensive groves of cashew may be 
met with, stretching sometimes for miles to- 
gether. The native name of the treeis Ferin- 
ghee mango, and it derived this appellation pre-. . 
sumably trom the fact thatit was introduced 
into this country from its native habitat, the 
West Indies, by the Portuguese, who were also 
instrumental in acclimatising the tree in Ceylon, 
where it may almost be said to run wild in 
many ateas. The cashew tree (Anacardium, occi- 
dentale) 18 without doubt one of the hardiest 
members of the vegetable kingdom, thriving . 
well onalmost every conceivable description of 
soil, Its drought-resisting properties are es- 
pecially remarkable, It is well able to take care 
of itself, and wants no watering, manuring or 
any other attention from man. But it may be 
assumed that, if systematically cultivated and 
tended, its economic possibilities: would be 
considerably increased. It ordinarily comes to 
maturity and bears fruit in from four to five 
years, and is long-lived. The pericd of flower- 
ing and fruiting on the West Coast is the same 
as In the case of mango, and the crop is invari- 
ably an abundant one. The tree resembles the 
walnut in general appearance and the leaves 
give off a similar scent. 


The cashew fruit is a kidney-shaped ash- 
brown nut onthe apex of a yellow or’ crimson- 
coloured torus called the cashew apple, which 
latter, when ripe, is very succulent and some- 
what tasty. in most parts of the West Coast, 
the apple is used as fodder for cattle, while in 
South Canara and Travancore, a strong liquor, 
considerably more intoxicating than coconut 
arrack, is expressed from the juice. In South 
Canara the manufacture of this beverage is pro- 
hibited under the Abkari Act, though there is 
reason to believe a certain amount of illicit 
manufacture regularly goes on. In the hot season 
the apple is also largely consumed by the labour- 
ing classes, andin some of the townsitis hawked 
about for sale, several being strung together ona 
broomstick or a strip of some fibrous bark. 


The covering in which the kernel is enclosed 
yields a thick black acrid oil, which possesses 
medicinal properties. A palatable edible oil, 
reckoned superior to Huropean olive oil, 
is also obtained from the nuts, whose dried 
kernels, however, are mostly roasted, in which 
condition their flavour compares very favour- 
ably with that ot almonds. Itis said that the ker- 
nels are employed in Europe for the purpose of 
flavouring Madeira and that they are also mixed 
with cocoa in the manufacture of chocolate. 
These facts doubtless account_ for the increas- 
ing demand for the kernels in Europe. 


From the trunk of the.treea valuable gum 
exudes in stalactiform masses varying in colour 
from reddish to pale yellow. It makes a good 
varnish, is a tolerable substitute for inferior 
gum Arabic, andis also useful as an insecticide, 
‘The bark of the tree is employed by the natives 
as a tanning agent and also as an ingredient in 
certain medicinal preparations, The wood fur- 
nishes a good. quality of chavcoal, while the 
dried leaves, twigs and lesser branches are all 
patiently and regularly collected by the women 
of the poorer classes for fuel for domestic, pur+ 
poses. In several portions of the country therg 
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has of late years been an increasing deficiency of 
jungle wood fuel for the poor, and the plant- 
ing up of waste spaces, with such quick-growing 
trees as cashew, may be one means of averting 
the fuel famine which will be inevitable if tree- 
planting does not keep pace with the necessary 
evil of tree-felling. The cost of raising cashew 
is alinost ni/, and the planting cf the trees on 
a large scale appears to be deserving of en- 
couragement.—R.—M. Mail, June 3. 


““RYAPANA,’’ A 


FAMOUS MEDICINE. 


Gammaduwa, 30th May. 


Dear Sir,—In answer to your request for 
information re Ayapana Eupatorium, about 
two-and-a-half years ago I had some correspond- 
ence with Mr. John Hughes, Agricultural 
Analyst, London, on this subject, and the infor- 
mation he kindly pave led me to increase the 
area under this cultivation as I had not a suffi- 
cient quantity growing to induce the trade to 
takeitup. Mr. Hughes informed me the extract 
of the leaves contained chlorophyll, resin, and 
an oil. of a pungent odour; and the query is, 
whether, if the extract were incorporated with 
hard fat, it might be used as an oinment for 
burns and sores, as the green leaves, when 
crushed and applied to a sore, act like a charm 
in cleaning it. The liquid from dried leaves, 
brewed as tea, is said to cure indigestion. — 
Yours faithfully, 

JAMES WESTLAD, 


MR. BAMBER’S LATEST RUBBER 
DISCOVERIES, &C. 


PREPARATION AND PACKING—THE ENZYME FOUND 
ITs VITAL IMPORTANCE—MANUFACTURERS' 
VULCANTISING EXPERIMENTS —HOW TO 
GROW CROTALARIA FOR RUBBER—A 
NEW SPRAYER AND PLOUGH, 


[We make the following extracts, giving the 
important information Mr. Kelway Bamber has 
afforded to Ceylon planters, from an interview 
printed in the ‘‘Times of Ceylon,’ Mr, Bamber 
says :—] 

“The Exhibition of September next will bring 
manufacturers and producers together with the 
view of a clearer understanding of the con- 
ditions prevailing on rubber estates on the one 
hand and the requirements of manufacturers on 
the other. It is expected that some new machi- 
nery for use on estates will be shown at the 
Exhibition. 


1t is impossible to say at the present moment 
which form of rubber is liked best. Biscuits 
must go—as an out of-date method they cost too 
much ; some manufacturers will only take sheet, 
and others prefer crépe. It is of the greatest 
importance to send home our rubber with a 
more uniform appearance, and more carefuily 
sorted for manufacturers to count wpon regularly 
getting rubber of the same appearance. Want 
of uniformity, both in consignments and in 
individual cases of rubber, frequently results in 
a lower price being obtained, Jf re-sorting at 
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the docks wore not done, the best rubber would 
sell at the valuation of the dirtiest sheets in the 
chest. This can easily be remedied by closer 
supervision, 


“Another point with regard to the chests is 
the advisability of having the interior perfectly 
smooth and not roughsawn, as in the latter cage 
the chips frequently become embedded in the 
rubber, necessitating prolonged washing and 
treatment te clean it. Very careful drying, 
and packing in a dry part of the factory 
would help to minimise this. Experiments are 
going on to decide whether a perfectly air-tight 
chest is detrimental], as the rubber in such chests 
seoms to be more liable to become consolid ated.” 


‘‘Another method it is advisable to try on all 
estates is the . 


LESTRUCTION OF THE ENZYME 


which occurs in the latex, together with certain 
organic products which darken on exposure to 
air. The enzyme hasa very similar effect to the 
enzyme in tea, Unless this is destroyed early 
in the manufacture or thoroughly removed by 
washing, variations in colour are bound to result 
in every day’s out-turn, as it is impossible, 
under present estate factory conditions, to dry 
all the rubber under identical conditions of light, 
air currents and probably temperature. The 
sunlight through a window or crevice falling on 
parts of the rubber and not on other parts, or a 
draft of air, would tend to darken the colour; 
but the change would also be affected by the 
varying amount of enzyme present, The strength 
of the rubber is probably not affected, or only to 
a very slight extent, by this variation in colour; 
but a pale rubber is preferred for many superior 
articles, especially articles for medical use. 


‘‘Harly last year | filtered latex through porce- 
lain in a vacuum, and ebtained the perfectly 
colourless watery part of the latex containing all 
the soluble matter naturally present. On ex- 
posing this liquid to air [ noticed that within a 
few minutes a rapid darkening took place, which 
pointed to the presence of an active oxidising 
enzyme, and this I confirmed by other tosts. 
It was evident that, if this enzyme could be 
destroyed, or removed together with most of 
the soluble matter, paler rubber should result. 
Experiments showed the temperature at which 
the enzyme could be destroyed, and it only re- 
mained to get experiments done on a large scale 
on some estates, for which arrangements were 
made before IL left for England in December. 
Rubber treated in this way has fetched the top 
price at several recent sales, and the fact has 
attracted considerable attention. The heat 
must be applied long enough to thoroughly 
penetrate a non-conducting material, for the 
destruction of the enzyme only on the surface of 
the sheet is useless, 


‘Pwo or three firms of manufacturers have pro- 
mised to vulcanise rubber drawn under different 
experimental conditions, such as varieties of 
tapping, different intervals between tapping, 
latex preserved for different periods : latex from 
different ages of trees, &c., and furnish de- 
tailed results regarding the strength and 
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quality. This is the only means of satisfactorily 
testing rubber, there being no marked chemical 
difference in samples possessing considerable 
physical difference. 


“The use of rubber tiling is likely to greatly 
extend on ships, in churches, banks, and resid- 
ences. Heavier tyres for commercial motors, 
which are rapidly growing in favour, should also 
utilise much of the higher grades and should 
make up for the temporary falling off in the 
demand for private cars. . 


CROTALARIA AND RUBBER, 


“To be effective, crotalaria must be sown as 
soon as possible aftcr the land has been burnt 
or cleaned; and the weeders sent over to remove 
the weeds in the ordinary way, taking care that 
the crotalaria plants are left alone. A’‘ter a 
month’s growth crotalaria is well established, 
but it is still advisable to have another weeding. 
By this time the crotalaria should cover the 
ground, and effectually prevent the growth of 
weed seedlings. When five or six feet high and 
flowering, the crotalaria could be chopped down 
and mulched round the rubber trees, three feet 
from the stem. At least six feet up each row 
should not be planted with crotalaria at all, as 
itis advisable to have that area clear through: 
out, Ateach cutting of the crotalaria, which 
would probably be three or four times a year, 
the mulch can be laid in wider circles, and 
will effectually prevent the growth of anything 
underneath it. While growing, the crop cf crot- 
alaria will evaporate far more moisture from the 
soil and from a deeper layer than can be hoped 
for by any amount of exposure to the sun ; and 
the mass of humus that forms from the decay- 
ing mulch will do more to maintain the soil in 
a state of humidity for a free flow of latex than 
any other system of cultivation. In my opinion 
it is not sufficiently realised that, when the 
trees come into bearing, the soil must be ina 
condition to retain moisture in an easily-avail- 
able condition, if a constant flow of latex is to 
be obtained, and for the renewal of bark the soil 
must de in a suitable condition for effective root- 
development. A herbaceous crop that will in 
itself die out or can be easily destroyed is better 
than trees which would have large roots to 
decay in the soil, I am no advocate of a 
neglected condition of the estate, but I believe 
in utilising the space between the trees to grow 
organic matter for the future benefit of the 
rubber. 


“With regard to lalang—this, of course, should 
be prevented from starting ; or eradicated if pre- 
sent. When in England I visited the manu- 
facturers of spraying machines which are now so 
largely used for destroying charlock and other 
weeds, and have brought out with me an 
apparatus which can be fitted to any cart, and 
on level land will effectually spray 20 to 30 acres 
a day. I propose testing this at Gangaruwa, 
and again on lalang in the Straits. The 
arsenite of soda suggested by Mr Carruthers 
will be used. If this machine succeeds, it 
should considerably modify the cost of weeding. 
The sprayer is made by Messrs. Mackies, Read- 
ing, costs from £10 to £12 out here, and can be 
fitted toany cart. The makers have kindly sup- 
plied the pump for the experiment. I have also 
brought out, through the kindness of Messrs, 
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Ransome, Sims and Jeffries, anew form of disc 
plough, which will not be so liable to injury 
from roots, and does excellent work in other 
countries on newly-cleared land. The plough 
wil] be experimented with on land suitable for 
animal traction. The ploughs can be had with 
as many discs as one likes, requiring from two 
to eight bullocks to draw.” 


AN ARTIFICIAL RUBBER. 


The following circular has reached every mer- 
cantile waste-paper basket in Colombo (being 
sent everywhere except, of course, direct to the 
local press), and appears to have reference to 
an accomplished fact, but one in which local 
firms are notinterested. One of the many has 
come our way—rescued from the limbo of lost 
things, to which planters doubtless trust this 
Artificial Rubber may be eventually consigned: — 

“GREAT SCIENTIFIC TRIUMPH.” 
“ARTIFICIAL RUBBER.” 

“ Artificial Rubber ” manufactured by our Secret Trade 
Process is the Acme of Perfection. It has been submitted 
to most Exhaustive Tests, Analyses, etc., by eminent Ex- 
ports and pronounced identical and undetectable to Genuine 
Rubber, and declared ‘‘ Actual Rubbar ” although it dogs 
not contain a particle of ‘‘ Natural” ‘‘ Recovered” “ Trea- 
ted” or ‘ Reclaimed Rubber,” but is made direct from Raw 
materials and Chemicals only. ‘The product is of Proved 
Excellence, Merits and Success and is easily manufac- 
tured, the Plant necessary being very inexpensive, no 
special Apperatus or Michinery whatever required, the 
materials being allcommon and easily purchased in un 
limited quantities. ‘The cost of the manufactured product 
is very cheap and the profits enormous evenif sold at 50 
percent below the current Market Prica of Rubber. We 
are open to grant Licenses for the Monopoly Manufacture. 
Vurther particulars on application. | ; : 

A slip is also enclosed with it, on which we 
read the following :— 

“ We are the original Inventors of the Scientitic Working 
Formulas fir most of the Highest Grade Qualities and 
Standard Brand Products, as supplied in immense quan- 
tities to the various English and Foreign Governments, 
Chief Railways, Docks, Shippers, Corporations, Industrial 


‘Firms, &c.” 


TROPICAL PLANTS FOR EGYPT. 


Mr. D’Abaza, the Russian Consul at Alex- 
andria, whois a@ member of the Horticultural 
Society of Mauritius, has just received a col- 
lection of seeds of tropical trees and shrubs from 
that society. He proposes to give an assortment 
of these seeds to residents in Egypt, interested 
in horticulture, and particularly to those who 
are interested in the acclimitisation of tropical 
plants into this country. There are some seeds 
of the famous baobab tree ot Central Africa. 
(Adansonia digitata). This 1s the largest tree 
and probably the longest lived in the world. In 
Senegal these trees have attained at least six 
thousand years. 

A further batch of seeds, confined entirely 
to specimens of tropical fruit trees, are arriving 
at Alexandria from Mauritius towards the end 
of the autumn.—LHgyptian Gazelte, May 26. 


NEW CONGO RUBBER CO. IN FRANCE. 


Le Caoutchouc des Herbes Soc, Anon. has 
been formed in France to extract rnbber bythe 
Bigéard process from various plants discovered 
in the Congo region, The capital is 390,000 frs, 
in 3,000 shares of 100 frs., and the head cffice is 
at 1, Rue de la Mietrodiére, Paris.—India Rub- 
ber Journal, May 4. 
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